
04111/95 14: 35 "a'503 752 0276 CH2MHILL III0011010

oPost·it- Fax Note

April 4, 1995

OPE40202.AO

Attention: Guy HiclananlCH2M HILL/CVO

RE: Analytical Data for Wacker Siltronic Corp.
CVOLabomory Reference No.8338

On March 21. 1994.the C82M HILLCorvallis AppliedSciences Laboratotyreceivedone
sample with a.requestfor analysis of selected. parameters.

The analytical results and associated quality contrnl data are enclosed, Any unusual
diffi.cuItiesencountered during the analysis ofyouc samplesate discussed in the case
narrative. The analyses for MBAS was pedonned by QAI.JLRD, theirrepon is attached.

Under CH2M' HILL policy. your samples will be storedfor up to 30 days after reponing.
Ifyon havenot given us priorinstrU.Ctions fordisposal, we will Con13Ct you if anysamples
require disposal as hazardous "Waste.

The 0I2M HilL Applied Sciences Laboratory appreciates your bnsinessand looks
forward to serving yow analytical needs again. Ifyou shouldhaveany questions
concerning the data. or ifyou need. additional information, please callMs. Kathy McKinley
at (503)752-4271, extension 3144.

Sincerely.

~~
Lynn White
Senior Data Package Specialist

Enclosures

C()fVCIHs Offles 2300 NWWaJnuf Blvd.• CorvolH:;. OR 97330-35J8
eo. Box428. Corvall/$. CJR 973JlJ.042B

.5"03 752-4277
FaxNo.6llJ 752-0276

---- ------~---

scoEPA00028269



04/11/95 14:35 '6'503 752 0276 CH2Ml1lLL ~ 002/010

Coll'VaUis Applied Sciences laboratory

Reporting Sample Date
Analyte Limit Result Qualifier Units Method AnalyZed

General Chem~ry
COD 5 5 U mgIL &A41 0.1 3127195
Ammonla·N 0.05 0.31 mgIL ePA3S0.3 3/Zl19S
Total Kjeldahl-N 0.20 0.36 mgJl EPA351.4 3/27195
Totat Dissolved Solids , 554 mgtL EPA160.1 3123195
Total Suspended Solids 1 8 mgIL E:PA160.2 S/22I9!)

HYdmgen Pero;x:ide 20 mglL 3/21195

/lRetals
Chromium, Hexavalent 0.008 0.008 U mgIL EPA7196 3/21/95
Cllromium. lOP 0.0006 0.0011 mglL EPA200.7 m;l195

fV\ BA S 0./0 ~ 6,10

U;;Not detected at

2
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04/11/95 14:36 'a'503 752 0276 CH2MBILL III003/010

_: Engineers
_'Planners
mmJ]JJJ..~ EconomiStS
_ Scientl$~

COll'Vcllis Office

Man;h 23. 1995

OPE40202.AO

Attention: 081)'HickmanlCH2M HILUCVO

-, ",

RE: Analytical. Data for Wacker Siltronic Coxp.
eva Laboratory Rr;fen::nce No. 8279

On March7. 1995. the CH2M Hn..LCorvallis Applied Sciences Laboratory received one
samplewith a. requestfor analysis of selectedparameters.

The analytical. results and associated quality controldata are enclosed. Anyunusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. The analyses for MBAS wereperformed by QA.ULRD (Laooratory Reference
No. &9604),' their report is anached.

Under CH2M HD...L pollcy, your samples will be stored for up to 30 days after reporting.
Ifyou have not givenus priorinstruCtions for disposal. we will contactyou if anysamples
require disposal as hazardous waste.

The CH2MHILL Applied Sciences Laboratory appreciates your business and looks
forward to serving your analytical needs again. Ifyou should haveany questions
concerning the data, or if youneedadditional inrormadon, please callMs.KathyMcKinley
at (503)752-4271. extension 3144.

Sincerely.

~~
Lynn White
SeniorData Package Specialist

Enclosures

$ePIIIrIg OmgonClI"Id~estWahi"tl;1On t1cm 1WO Ioeallol'ls:
CotvaIfIII Qlflt:9 ZJl1I'J IIIWWofmdB1W1, CorvaII" Oil5'~ stJ3.7S2AZ1t
PaTrcM OffICe 825 N.~. Ml.dtnomah. S;.sife MOO. Porlfand. O~ 97232-2/46 s00-2:JS.SXlJ

--.~-I- ~ . , ._"__......... __. ~ ~_~_ .. ~ ~__
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'04/11/96 14:37 '5'503 752 0276 CH2MHILL I4J 004/010

Corvallis Applied Sciences Laboratory

Reporting sample Das
Analy1e Umit liesult Qualifd!f Units Method Analyzed,.,.

GenemJ Chemistry
COD 5 14 mgtl EPA410.1 311$'95
F1uol'ide Free 0.05 4.43 mgIL EPA340.2 3114/95
N-Ammonia 0.06 1.68 mgIL EPA350.3 3/13195
Total Kje!dahl-N 0.25 1.81 mglL EPA351.4 3/13195
pH 7.1 pHunits EPA150.1 317195
Totai Olssolved SOlic;b 1 604 mgIL EPA160.1 3110/95
Total SuspendedSQlids 1 7 mgtL EPA160.2 3110195
$ulfide 1 1 U mglL EPA376.1/2 3114195
Sulfite 0.5 0.5 U mgIl. EPA3n.1 W/95
Hydrogen Pero~e 17 mglL 3fl195
OX-Red Potential 170 MV 317/95

Mstals
Chromium. Ie? 0.001 0.001 mQll. EPAaOa.7 3/22/95
Chromium. Hexavalent 0.02 0.02 U mgII.. EPA7196 318/95

f"\l.JA .s O.IQ;J '-1: 1J,.d.'I4

2
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"04/11/95 14:38 15'503 752 0276 CH2MHILL llJ 005/010

B][OASSAYREPORT
ACUTEAND CHRONIC

DEFlNITIVE BIOASSAYS
Conducted Marcb 7 through 14~ 1995

Preparedfor

WACKERSILTRONICS
PORTLAND, OREGON

Preparedby

CH2MHILL
2300 NW WalnutBoulevard

Corvallis. Oregon 97330

March 23. 1995
Lab IO No. CO1355

--.. ~ _._--_._------------
--- - -..• - .-. ------ - -- - -- ---------- - --- - -----~-~--
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04/11/95 14:38 'a'503 752 0276 CH2MHILL III 006/010

RESlll...TS AND DISCUSSION

ACUTE BIOASSAYS

The raw data sheets and ammonia analysis are presented in Appendix: A and the results are
summarized below.

Table 1
Summary of Results
Ceriodavhnia dubia

Percent Survival
Concentration Ohr 24hr 48 hr

Control 100 100 100
95-5

33% 100 80 L5
95·6

33% 100 90 60
95-7

33% 100 100 100

Samples 95-5 and 95-6 both showed a statistically significant reduction :in survival at 48 hours
when compared to the control. Dissolved oxygen concentrations remained at 40 percent
saturation or greater throughout the test period. Test temperatures remained in the range of 20±1
°C. The tests proceeded without interruption or incidence that could have affected test results.

3

,.,,-,.==~-~-_._ .. - --,-_.-

________0·_' --------_..

scoEPA00028274



III007/010CH2MHILL'lt503 752 0276

Table 2
CeriodaDhnia Dubia: Results

Con~entratiOJ[l Percent No. Young
(%) Survival Per Adult

Control 90 19.7
3 100 23.3
10 70 12.0'"
17 Os 0.0
33 0" 0.0
100 0" 0.0

A Indicates a statistically significant reduction from control at p less than 0.05
using Fisher's Exact Test

..Indicates a statistically significant reduction from control at p less than 0.05
usina Steel's Manv-One Rank: Test

RoNIC BIOASSAYS

'fable 2 summarizes the survival and reproduction data. for the Ceriodaphnia duhia test

~f1ducted.

04/11/95 14:39

The Ceriodaphnia dubia showed a statistically significant reduction in survival at the 17; 33, and
100 percent effluent concentrations and in reproduction at the 10 percent effluent concentration
when compared to the control The no observed effect concentration (NOEC) and the lowest
observed effect concentration (LOBC) for survival and reproduction were 3 and 10 percent
effluent. respectively, Control survival was90 percent,

The I~ values calculated for Ceriodaphnia dubia survival and reproduction were 9.7 and 7.0
percent effluent, respectively,

4

--------- --------_._--- ------------ --------~~

scoEPA00028275



04/11/95 14:39 'B'503 752 0276 CH2MHILL 14I 008/010

Ie3 sununa.rizes the survival and growthdata fo~ .~e fathead minnow test conducted.

TabAe3
Fathead Minnow Chronic Results

Sample Mean Dry
Concentration Percent SurviVal Weight Per

(%) FISh (nu!)

Control 90.0 0.69
3 85.0 0.67
10 85.0 0.63
17 85.0 0.63
33 87.5 0.65
;l00 47.S 8 0.33

• Indicates a statistically significant reduction from control at p less than 0.05
uslna Dunnett's T-test,

The fathead minnows showed a statistically significant reduction in survival at the 100 percent
effluent concentration when compared to the control. Control survival was 90 percent. The
NOECand LOEC were 33 and 100percenteffluent, respectively.

The I~ value was calculated on the fathead minnow survival and growth. The IC~ values for
survival and growth were 64.9 and 58.1 percent effluent, respectively.

The EPA has indicated that the I~ is the approximate analogue of the NOEC (Technical Support
Document for Water-Quality-Based Toxics Control EPA/505/2-90-001, March 1991), making it
a valuable indicator of chronic aquatic toxicity,

REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride (Ceriodaphnia and fathead
minnew) conducted in March indicate that the test organisms were within their respective
sensitivity range basedon EPA guidelines CEPA 1989). The~ values, 1C1.S values, and Control
Chart limits are listed in the tables below. The data sheets for the reference toxicant tests are
provided in Appendix B.

Table 4
Refe.-enee ToxicantT~

Species tc, (giL) Control chart limits
Pimer;ha/es promelas <FHM 413) 7.5 6.3 to 9.3 gIL

Ceriodaphnia dubta 1.8 1.7 to 3.1 gIL

5
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BIOASSAY REPORT
48-HOUR DEFINITIVE BIOASSAYS
Conducted March 21 through 23, 1995

and April 4 through 6, 1995

Prepared for

WACKER SILlRONICS
PORTLAND,OREGON

Prepared by

CH2MHILL
2300 NW Walnut Boulevard

CorvaIlis,Ottegon 97330

April 25, 1995
Lab ill Nos. C01364, C01376

--------- - ----------- --
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INTRODUCTION

CH2M HILL conducted abbreviated acute definitive tests using the water flea tCeriodaphnia
dubia) on samples provided by Wacker Siltronics, Portland, Oregon. The tests were conducted
from March 21 through 23, 1995 and April 4 through 6, 1995. The acute testing was performed
as part of a Toxicity Identification Evaluation Study.

METHODS AND MATERIALS

TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber C., et al. (1991); EPN600/4-90/027F,
and Methods for Aquatic Toxicity Identification Evaluations: Phase I Toxicity Characterization
Procedures, (1991); EPA 600/6-91/003.

TEST ORGANISMS

The Ceriodaphnia dubia used in the acute tests were obtained from CH2M Hll...L's in-house
cultures and were less than 24 hours old at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the EPA (1991). All test
organisms appeared vigorous and in good condition prior to testing.

Dll..UTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1991),
with a total hardness and alkalinity of 88, 86 and 72, 68 mgll as Caco3, respectively, and a pH of
6.8, 7.8.

TEST CONCENTRATIONS

The concentrations tested in tile March 21, 1995 acute test were 3, 10, 33, 66, and 100 percent
effluent with dilution water for the control. The concentrations were run in duplicate with 5
organisms per replicate. The concentrations tested in the April 4, 1995 acute test were 3, 10, 17,
33,66, and 100 percent effluent with dilution water for the control. An extra 50 and 100 percent
effluent concentrations were performed at 25°C. The concentrations were run in quadruplicate
with 5 organisms per replicate.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on March 20, and April 3, 1995 and delivered
to CH2M HILL's Corvallis Aquatic Toxicology Laboratory by UPS. The samples were stored in
the dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample
collection is provided in Appendix C.

1
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SAMPlLE PREPARATION

Samples used during these tests were filtered through a 60 urn net and temperature adjusted prior
to test initiation.

MONITORlNG OF BIOASSAYS

The acute tests were monitored at test initiation for pH, hardness, alkalinity, conductivity,
ammonia and dissolved oxygen in the 100 percent concentration, and every 24 hours thereafter
for mortality. Temperature was monitored continuously throughout the 48-hour test periods.

DATA ANALYSIS .

The effects measured during the Ceriodaphnia dubia acute test included survival over the 48­
hour exposure period. The statistical analyses performed were those outlined in Short-Term
Methods for Estimating the Acute Toxicity of Effluent and Receiving Waters to Freshwater
Organisms and Marine Organisms, EPN600/4-90/027F, using Toxcalc version 5.

RESULTS AND DISCUSSION

ACUfE BIOASSAYS

The raw data sheets are presented in Appendix A and the results are summarized in TablesI and
2. The March 21, 1995 test resulted in 50 percent survival in the 100 percent effluent. The acute
NOEC was 66 percent effluent.

Table 1
Summary of Results March 21, 1995

Ceriodaphnia dubia
Percent Survival

Concentration Ohr 24hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
33 100 100 80
66 100 100 100
100 100 90 50

2
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The results of the April 4, 1995 test showed 20 percent survival in the 100 percent effluent at 20°
C. The LC50 was 56.6 percent effluent. The acute NOEC was 33 percent effluent The sample
tested at 25°C resulted in 5 percent survival in the 100 percent effluent.

Table 2
Summary of Results April 4, 1994

Ceriodaohnia dubia
Percent Survival

Concentration Ohr 24hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 100 100
33 100 100 80

66 100 100 35
100 100 90 20

50 (25°C) 100 100 25
100 (25°C) 100 70 5

Test temperatures remained in the range of 20±I°C. The tests proceeded without interruption or
incidence that could have affected test results.

REFERENClE TOXICANT TlESTS

The results of monthly reference toxicant tests with sodium chloride conducted in March indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1991). The LC50 value and Control Chart limits are listed in the table below. The data
sheets for the reference toxicant tests are provided in Appendix B.

Table 3
Reference Toxicant Tests

Species LCe" WL) Control chart limits
Ceriodaphnia dubia 1.8 1.6 to 3.1giL

scoEPA00028281
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afMHJLL TOXICITY TESTSURVIVAL AND WATER QUALITY DATA

t

1

Time 04.1 STest Termination: Date~-' ;;..i-7 ~-Time 1336Test Initiation: Date ~ ..cl.t-., s:
Technician ....;sJ-*==.::.- _

Test Species/lD Cu-lochpb(~
Cvl'~ J..'iL-..~

I

Contact tl12?v+r-.... It cebc

Client W~-c.w S,. {lop? n fL S

Address ]<100· rrc>,,-~ 5t
brll~, 0&

Sample Information Test Species 10# 10 # 10 # 10 #

'amp" Colklc:l'" TOlalRe.ldUal Hardneo. Alkalinity Information ('~ 1-/51 Co. L/&, 4
ID ChICltIne (mgll) Oechlotln.lod Sallnlly mllil·· mglla.

Nwnbet 0.10 T1mo .~t.d /l:W (Y.. 01 No) (Pptl CaC01 Cac01 Age or Size L.;l '-I h ,.;(oU/ A

e.~ 136 '/ 14'> o,CIfJ ,Ju .J tfJ/ d-O Loading Rate -·.-;l,,)-'l5 O~)~ -
/ Test Container Size 25" ~ ~!S:" M (

Col'?'/4 W· 3-'15 64.;).0 10 loll/ No I~i /J... Tes'Volume /~ ""I )~ W'\ l
/ Feeding: Type ~ .vu-r....<..
/

Amount - -
/ Aeration: Began

,..........l" -e A "Amount A-

/ - -

/ Dilution Water 10 II qU;A q/O

/ Acclimation Period - ~

I T".tlocaUon if J "...
I Condition of Survivors

/

/

I Comments

/

/
Hardness Alkalinity

Dilution Water Source 10# mgllall mgll as
CaCOa CaCOa

I,¥} 1/ ()JLI! 90~ <b<6 7;)..,

f'lli L~dl '1'0 4lt. 6'6" Waler Quality Meters Used/tO #

Dissolved Oxygen I pH { Temperature

IConductivity Refractometer Other

scoEPA00028283



afM/-',·1 FRESHWATER TOXICITY TESTSURVIVAL AND~._-JERQUAUnr DATA

Client \~/c..cb~c ~:\\rc>J.q

Sample Description D,. ., ~ - .I.r.'j \ ~ u, \ :G>Xi c..; \ -9 Ie s t
J..'i h"

Beginning, Date .?> - ::2 I '- 'i.f lime --L.;1S"'-'.c:::..•.3.:-~) _

Ending, Date S~'2.1 -'75" lime .-.,;:;O=,Y,~r( _

Technician 0 hr ::\,s' 24 hr ::r 5 48 hr:15 72 hr 96 hr __

lime 0 hr 1]/"] r> 24 hr 13:~c> 48 hr or/f 72 hr 96 hr __

Cone Test Number of Live Organisms Disolved Oxygen (mgll) pH Temperature(°C) Conductivity ij.lmohs/cm)
or Container
~ Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 46 72 96

c·..,,, \.-"'\ A 5 ~ S- .)... l> ).,D :J. L )

13 5 5 $""

3/ A 5 ~ S-

O 5 s S-

/0 !. A 5 5" s:
(S 5 S !;-

"3'3/ 1\ s s $'
.,

S '3 \13 5

0G/ A 5, t; :5
13 ~

5 S-

IOD! A 5 it '3 .... . .. '. )..> 4L> "2...)

B S f 2 .
..-

scoEPA00028284



72 hr 96 hr--

Time 1'(: 0 0

Time //00

72 hr 96 hr.__

Cd

. l ; .
FRESHWATER TOXICITY TIEST SUIRV!VAL AND WATER QUAUTYDATA

LIU Ci C teo( Beginning,Date l( - 1/-- i ,,-
.:L.r\ ;1I' <:,1 IQ \- ;( :f-u Ts.5t Ending. Date 1, u -.:; s-

___.,.--- .....(..:."~I:>~{,;..;b::...·-_o....:.~_ Technician 0 hr -:s'S 24 hr:55 48 hr .5.)

'(btl Time Ohr (l{:Ui) 24hr IY:JD 48hr 11.16

\
)

~HILL

Test Species Ct':cj "Jfl,hn't> d uL,'s lOll

Client

SampleDescription

" I

Cone Test Number of live Organisms Disolved Oxygen (mg/l) pH Temperature(°C) Conductivity (j.amohslcm)

:/Pe~
Container
Number 0 24 48 72 96 0 24 46 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 961---------_.

co,J....\ A S '5 5 ;)0 .2..(.,
~ ...

e r 5' )

c ~ ;i )

D S- s )

(0 'I A S" ; S ~"! () "Z..D <"'0

f5 S' S 5

c. 5" 5' S-

D ~ j- s

JS ;- 5'A" 17 1\ ;- Lv 'D-) ~.:,..

6 s 5 r
c 5" > s
1) s S s

":1'''' A ; S 5 ;2.:. 2.....J :2 ..
'. -'>

tJ S .s~ 2

c. ~ S-
o

s:
o -t : <

scoEPA00028285



~ ; .
FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUAUTY DATA

. L ?'SsClient \ JJ ee, ( ~::..i(.r..v ~'=±:.. _

Sample Description ::Lc! ! 1.'" I L· c. I-

Beglnnln9, Date V- L( -1 S- TIma )'!:Ob

Ending, Date 'f-G -1f Time II; o »

Technician Ohr :r5 24 hr 3$ 48hr 3< 72 hr 96 hr

Time ohr /'tf ()<;> 24 hr N:~ D 48 hr 1;:/0 72 hr 96 hr

Cone Test Number of live Organisms Oisolved Oxygen (mgA) pH Temperature{°C) Conductivity (J.Imohs/cm)
or Container

~rcenl .>Number. 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

(.., hi. jJ lJ § .~ :>0 ;;. <.> ....1 c>

s s 5' I
c. s , 2

0 s s ~

lOb/' A 5 t.f ) q,,/ ~ ~
~t.':. ~ ~). )/1.)

e s s J

c .> 3 J
0 s y )

:;;0;:' A ~ S- f ¥ ~S' ~f

e, 5 S ")...

c 5 !: )

D {; ;- )

10 ../ A £' ~f I 9;- ?os 2.s- -;;,y 7 /0

e s Y D

c c: 1 /.,-

D {
:5

.
0
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Acute Test-48 Hr Survival
WACKER-SILTRONICS
EFF2-lndustrial
CD-Ceriodaphnia dubia

Sample 10:
Sample Type:
Test Species:

43

04 Apr-95 00:00 Test tD: 137601cdai
06 Apr-95 00:00 Lab io: ORCHM-Corvallis Lab
03 Apr-95 00:00 Protocol: EPAA 91-EPA Acute
Initial Toxicity Test

1 2

Start Date:
End Date:
Sample Date:

<Comments:
Conc-%

D-Control
10
17
33
66

100

1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 0.4000
0.4000 0.2000
0.2000 0.2000

1.0000
1.0000
1.0000
1.0000
0.4000
0.2000

1.0000
1.0000
1.0000
0.8000
0.4000
0.2000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
17 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
33 0.8000 0.8000 1.1206 0.6847 1.3453 27.799 4 14.00 10.00 4 20

*66 0.3500 0.3500 0.6295 0.4636 0.6847 17.561 4 10.00 10.00 13 20
*100 0.2000 0.2000 0.4636 0.4636 0.4636 0.000 4 1'0.00 10.00 16 20

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.63757
Equality of variance cannot be confirmed

Critical
0.884

Skew Kurt
-1.7895 8.23516

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
~ _, Steel's Many-One Rank Test 33' 66 46.669 3.0303

4
Iter

0.82 1.753 0.24727
P-value MU Sigma

10 100 1000

Dose %

1.0 -r--------~:;---::::-...,

0.9

0.8

0.7

0.0 +-...,...,..,...,..,..,::;.j~~...,..,........- ..................
1

: 0.6
l:
8. 0.5
II)

~ 0.4

0:3

0.2

0.1

Maximum Likellhoocl-Problt
SE 95% Aduclal Limits Control Chl-Sq Critical

0.74136 2.59114 5.49725 0 0.90346 11.3449
1.3009 -4.6392 0.4603

Value
4.04419
-2.0895

Problts % 95% Fiducial Limits
2.674 15.058 7.01384 22.0417
3.355 22.1962 12.6596 29.7688
3.718 27.2968 17.2515 35.1278
3.964 31.385 21.1759 39.4298
4.158 35.0665 24.8381 43.3082
4.326 38.5673 28.3856 47.2166
4.747 49.0178 38.9212 59.724
5.000 56:6238 46.143 70.1601
5.253 65.4099 53.8089 83.792
5.674 83.134 67.4606 115.917
5.842 91.4334 73.2827 132.77
6.036 102.159 80.4471 156.032
6.282 117.459 90.1467 191.85
6.645 144.45 106.208 261.849
7.326 212.927 143.231 473.318

Parameter
Slope
Intercept
TSCR
Point
EC01
EC05
EC10
EC15
EC20
EC25
EC40
EC50
EG60
EC75
EG80
EC85
EC90
EG95
EC99

Page 1 ToxCalc v5.0 Reviewe~ by:__
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APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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,A,
i )

REFERENCE TOXICANT DATA SHEET

Time..-:..:.~ -

Time------

3'7-"6'
'3,'\ ...-6

Date-....:.~_~_

Date _
Reference Toxicant _...Jl.tJ;:;j.<,~U-:=:1=- Test Begin

CIDII 4 1 Stock Solution "20"JL Test End

Solvent OJ ~ \.-; \\0
'Dilution Water tnH VJtJ I (+;20 lOll _

Total Hardness as CaC03 J...;(,)::;..'::=.L Total Alkalinity as CaC03

Conductivity (umhos/cm)/ Salinity (ppl) "Zl,6. Temperature_~_---'- _

Age
Size _

Client D.A-!kG
Test Organism Gd~16",-....I<.-

Source J:v- ~L;
IDII d '1Sy

Technician Oh_~..:.-__

Toxicant Tist NumberSurviving Dissolved Oxvoen moll pH Tern perature °cCoocintralion Chambel
::oft... Numbil

0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

6:r-tT"f1. '-=t- A S ~ S ~'.t - e.~ 77 - ~.: l..:J 2.:> <~

~ :{ ~ s: ~'8 - ~b

A s: - - ~l:i ~S· "1~' - 9. II
~ ~ - .~~ "l'"

.,~

6 s: :>
...,

~-!. - 5'1;;

~ 1\ s: )' '~~ :; '\ - H, '7.~ - 9,t '<0 'l..:- '~

.!b S' ..
2- e.q '¥((.) -

<:.~ A s f; I 'JI, - lI,b V!. - ~.o ' " ?"·~v .. "
!} S )' , ~A .. (J5

S h s: S ~ ~" - ~1it '7.'6 - ~o ,-0 ;:~ 'C;O

3 s '-( 0 "i;j - 8(,

Y 1\ s: c) - '''.~ $,S- - 7 u 0.0 - <:0 ~ -.W

.3 c: U - ~~ 13J -

1.8

·h l.(

9/Vs-:~Statistical Melhod

95% can'. in!. _~I._.~~--...:~_~ _

'Dilution Water Code
Recon. - reconstituted water

" VS • very salt
S • . soft
MH - moderately hard
H . hard
VH • very hard

SCOEPA00028289



Acute Test-48 Hr Survival
07 Mar-95 00:00 Test 10: rcda454
09 Mar-95 00:00 Lab 10: ORCHM-Gorvatlls Lab

Protocol: EPAA91-EPA Acute

Start Date:
End Date:
Sample Data:

r"', . ~omments:

';0nc-gmlL
D-Control

1
2

2.5
3
4

1
1.0000
1.0000
0.6000
0.2000
0.0000
0.0000

2
1.0000
0.8000
0.4000
0.2000
0.0000
0.0000

Sample 10:
Sample Type:
Test Species:

REF-RefToxicant
NACL-Sodium chloride
CO-Geriodaphnia dubia

Conc-gmJL
O-Gontrol

1
2

2.5
3
4

Mean N-Mean
1.0000 1.0000
0.9000 0.9000
0.5000 0.5000
0.2000 0.2000
0.0000 0.0000
0.0000 0.0000

Transform: Arcsin Square Root
Mean Min Max CV% N
1.3453 1.3453 1.3453 0.000 2
1.2262 1.1071 1.3453 13.732 2
0.7854 0.6847 0.8861 18.129 2
0.4636 0.4636 0.4636 0.000 2
0.2255 0.2255 0.2255 O.OOG 2
0.2255 0.2255 0.2255 0.000 2

Number Total
Rasp Number

o 10
1 10
5 10
8 10

10 10
10 10

Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confir:med

Maximum Likelihooc:l.Problt
~-.Parameter Value SE 95% Flduclal Limits Control Chl-5g Critical P-value Mu Sigma Iter

([ 'lope .6.43n1 1.57378 3.3531 9.52232 0 2.09442 11.3449 0.55 0.24848 0.15533 4. ./
3.40039 0.572 2.27927 4.5215'--Intercept

TSCR 1.0
Point Problts gmfL 95% Fiducial Limits
ECOl 2.674 O.n11 0.29403 1.10391

0.9

ECOS 3.355 0.98395 0.46539 1.31314 0.8
EC10 3.718 1.12049 0.59307 1.44387 0.7
EC15 3.964 1.22316 0.69737 1.54175
EG20 4.158 1.31142 0.79217 1.62635 :: 0.6
EC25 4.326 1.39221 0.88263 1.70471 c:

8. 0.5
EC40 4.747 1.61853 1.15007 1.93433 CIt

ECSO 5.000 1.77205 1.33696 2.10522 ~ 0.4

EC6D 5.253 1.94012 1.538 2.31536 0.3
EC75 5.674 2.25552 1.87971 2.80099
EG8D 5.842 2.39447 2.01136 3.05709 0.2

EG8S 6.036 2.56726 2.16084 3.40983 0.1
EG90 6.282 2.8025 2.34485 3.94533 0.0
EC95 6.645 3.19138 2.61676 4.95376
EG99 7.326 4.07229 3.15495 7.73603

0.1 1 to
DosegmtL

Page 1 ToxCalc VS.O Reviewed. by:__
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APPENDIXC
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Contact Person: ~""---\""C;, B.....c\e,'<"
Phone:' ,5,l'}- "1.q~-"lDJ.6

CH2M HILL Project # B ':S t:..

Client \ -(" S~\\-'tD,,",~c.. (..n'" . (,.': '\0,,\ NPDES# Ship Samples to: CH2M HILL, Inc. -,
\ Attention: Aquatic Toxicology Laboratory

Address '~Q tJ W ~'('o",",,",, f11J~_;nuQ., Composite Sample Information P. 0.# 2300 NWWalnutBlvd.

tf" ....\\ co._.\., 0 :S-!?.Ii"") '" C\.., 1 \0 \ Corvallis, OR 97330
~ oJ Samples/Hour 0.5'" Volume/Sample ':" 5- 'i·-\.\O~ Phone: (503) 752-4271 Ext. 3160

Total Hours ? 4. Total Volume \.\'1. c2)c,\\o~ Message: (503) 758-0235 Ext. 3160
Initiated: Dale') 'I=lf?~q5Time o'l!,.co Check Chlorine (Y/N)~ _
Ended: Date ':> Af".c~Time 11 ~d Temp. Upon Arrival (0C) ~3::...-·::c.:",'--__

Chilled During Colleclion Yes 0 No~ Check Ammonia (Y/N) Dechlorinate (Y/N)_~~_

\ ~ '-t~ \ Anal ysis Required/Comments

afM,u. CHAIN OF CUSTODY RECORD FOR NPDES cot )UANCE BIOMONITORING

Sample ID

C\S -'lD

Sample
Type

Dale Time Cornp. Grab

,~

;".: Q) C
.~

Q)
<0 'c 8 e s o o

~ ,- ",; s:
~

c
~

Q) .[§ o <])
'[§

Q) -c 0 e s ~ e s 'c S 0

*- c c .e e .cu u 0 '" o s: :J o
~a "iii III '" « e « « 0 o .E -c 0

"*' c . Lab Q) £ 0 Q J: '5 « o [J) (/)
<])

.'

~
'C lit ::2 ::2 III l;ja 10# L'E
Q) Q) 0 J: :r: co CD r r ell

o 0 0 0 t= (/) (/) ::2 ::2 ::2 ::2 ~ :r:

I Co/J7{. -1':.>1

-

Concentrations
and/or

Comments

:> R 6' -c'-lS
o 'b-2(s

Relinquished By (Please sign and print name)

DatelTime_. _I::s f1 to t '\,9 (.', Ii; '2<\
DatelTime

Rebeiveciay/ '(Please sign and print name) DalelTime Relinquished By (Please sigmand print name) OatelTime

Work Authorized By (Please sign and print name) Remarks

Received By (Please sign and print name) DatelTime Shipped Via
UPS~ Bus Fed-Ex Hand Other

Shipping #

Rev, 3/94
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.. f.,t. ,

KII F1'!quest II

..----_._---

DatefTime

'Cust'Seal.
Shipping /I

OtherHandFed-Ex

Remarks

DatelTlme

Sample Disposal:

f----j--f----l---f- ----+-~+---1---+--+-

CLIENT SAMPLE ID
(9 CHARACTERS)

Purchase Order II

Report co~y to:. \...

~,.......:\\ (t. ~YOC ~{'

l\ 5 \

SDWA NPDES RCRA OTHER Dispose Relurn

018'0- 18 0

S A
o I
I R
L

(Plea.....Ign ..nd print name}

MatrixType

Sampling

Work Authorized By (Plo....Ign and prlnl .......)

CH2M t!jll Project II

f'I s t: \ \1 43 \
LJ LJ LJ LJ LJ LJ LJ LJ. LJ LJ. LJ LJ
Project Name

Company Name/CH2M HILL Office \

\Jt_'-\<.L'l- \,.,1\ 'C'(' ~~ <, \..6 yo (V(:~t:t\O Y\

I~""-.I-+--l--I------t----I

Project Manager & Phone /I1
Mr. rx.l\\..,c v--.r...~ -\l
Ms.[ ) r:t \\
Dr. \ 1t' - "'be.., ,(

Date Time

Requested Complelion Date: Sampling Requirements

CHMhi. )
APPLIEDSCIENCES LABORATORY

C G W
ORA

1---cr---1 MAT
P B E

R

1--+---f--f--+--+-f--+-~r+-+---+-+-+---+--+--1f--l--+--+---+--+----+--+---t--+-----jf----I----------~

Instructions and Agreement Provisions on Reverse Side DISTRIBUTION: Original· LAB, Yellow· LAB, Pink - Client
REV 3/94 FORM 340
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BIOASSAY REPORT
CHRONIC

DEFINITIVE BIOASSAY
Conducted April 21 through 28, 1995

"'"

,"

.',

Do
o
o
o
o
o
o

o

, .
. '

".

:,," ."

0"

:',.
,"

," ,

~ , ..
. ~,

"0. .:

.
o

• ',I:>

ClfMHlll

scoEPA00028294



llUOASSAY REPORT
CHRONIC

DEFINITIVE BIOASSAY
Conducted April 21 through 28, 1995

Prepared for

WACKER SILTRONICS
PORTLAND, OREGON

Prepared by

CH2MHILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

May 9,1995
Lab ID No. CO 1387
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INTRODUCTION

CH2M HTI..L conducted one chronic definitive test using the water flea tCeriodaphnia dubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from April 21
through 28, 1995. The test was conducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the second sample (April 24th, 1995) with only the 50 and 17 percent
concentrations to assess whether or not the 2nd sample was acutely or chronically toxic.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-89/001.

TEST ORGANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M HTI..L's in-house
cultures and were less than 24 hours old and within an eight hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 98 and 82 mg/l as CaC03, respectively, and a pH of 8.0.

TEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on April 21, 24, and 26, 1995 and delivered to
CH2M Hll.L's Corvallis Aquatic Toxicology Laboratory by CH2M HILL personnel and bus. The
samples were stored in the dark at 4°C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C. The samples !D's were 95-24, 95-25,
and 95-26.

1
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SAMPILE PREPARATION

Samples used during these tests were filtered through a 60 urn net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (lOa percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing periods.

DAT A ANAILYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
could not be met, Steel's Many-One Rank: Test or Wilcoxon Rank Sum with Bonferroni
Adjustment was used to analyze the data.

2
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RESULTS AND DISCUSSION

CHRONIC BIOASSAYS

Table 1 sununarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 100 27.9
3 100 28.9
10 100 28.3
17 100 28.0
50 100 20.6a

100 0 0.0

a Indicates a statistically significant reduction from control at p less than 0.05
using Steel's Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50
percent effluent concentration when compared to the control. The no observed effect
concentration (NOEC) and the lowest observed effect concentration (LOEC) for survival and
reproduction were 17 and 50 percent effluent, respectively. Control survival was 100 percent.

The IC25 values calculated for Ceriodaphnia dubia survival and reproduction were 62.5 and 46.9
percent effluent, respectively.

ACUTE DUAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resutled in no statistically
significant reduction in survival at the 50 percent effluent concentration, in either the 1st or 2nd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Siltronic is 50 percent
effluent. The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.

3
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in April indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LCS8 values, IC2S values, and Control Chart limits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Table 2
Acute Reference Toxicant Test (giL)

Species i.c, Control chart limits
Ceriodaphnia dubia 1.5 1.3 to 2.1

Table 3
Chronic Reference Toxicant Tests with Sodium Chloride (2I'L)

Species (test) rc., Control chart limits
Ceriodaphnia dubia (survival) 2.1 1.0 to 2.6

Ceriodaphnia dubia (reproduction) 1.2 0.2 to 1.7

-- .~----

4
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APPENDIX A
RAW DATA SHEETS
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)

©lfM/HILl TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client

Address

Contact
7

&"'-7 I\~( L~,,",'~ ! CVo

Test Initiation: Date q -7-\ -~S Time \ loGO Test Termination: Date

Technician :I(-.y~S"..>L""- Sc k··.l-l t1 v--C.~
)

Test Species/lO c.", if , '-' Ie'fk" I c; oJ,! l,,, Ie) '171

I

Sample Information Test Species ID # 10# 10# 10#
S...,ple Collec1ed Tolal Re.ldual Hard...... Alkallnny Information C.rl '-/) , c~ 1-/7 )..

ID ClllorlM,(mg/l) Decl1lorll\aled Salinity mglla. mgll as L·;J.'-/ l-;>Number DOlO Time ~.d IT;~
(Yn or No) (ppl) CoC03 CiC03 Age or Size

<:.. 2-(,\ 'r-..f.\ ~i
0" \,.... 0

LN'\~ 1-01 l.\.-l\~SIORClO o,oi' ,.eo ;)tf/6 )0 Loading Rate 7.l l..r ";C"''''-
4J.,.,.,-"5~

I •• 2- 4· J.'f. 'i o((,/D / ,JQ ~.5J... /'-/ Test Container Size
1 .

3j~;J/.f ~x~ A

-+- . ",") '-h)..·'>{ {)t"U,) N/l-"/ No ;2;)..0 JC6 Test Volume I.'; ..J- )s; -rv-l-

/ Feeding. Type c> \ J-. (l \ ,><.iC.
u,I,....IA 1y VL

I
Amount

!ie.-T ,J'::-'I, ,-/e, ~,.Ilc..,

I Aeration: Began
Amount

I

/ Dilution Water 10 # C, 2.L( C),)'!

I Acclimation Peried <. ? '1 h,,; L d '/ If,

/
Test Location ,. b ....FG;,

/ Condition of Survivors 0ovJ... Go,':\

I

I

I Comments

I

I
Hardness Alkalinity

Dilution Water Source 10# mgllas mgll as ..
CliC03 CaC03

!: ,J w-..!\ H c.) {:'Z~I '\:' .' "'I
-\-#_....;;..

Water Quality Meters UsedllD #

Dissolved Oxygen ""I pH " I Temperature

,
Conductlv.lty ( Refractometer Other
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CHMHILL
Ceriodap-hnla dubla Survival and Reproduction

Test Data Summary

Sample Description ('is" -2. '-'t ') ~ ( r<.--",c-\-' oJ S, Sample to #-....;;....~-~-- _

'-illGeriodaphnia Lot#_...;....'..:-... Statistician _-=- _

Percent Total YOUlilg F?er Replicate Total
or # Alive Live

Concentration A B C 0 ~ F G H I J Adults Yaung

Cv--lTTl--'L 30 "';"s 31 I) "28 30 2-7 (0, ~·s lG ID ~7c,

1/ 30 L-.-) ~ 2.."1 )5 2.8 27 3> '-'1 ZS 10 25';

10 l. )2 2.'-I 28 2.."\ n 3° 3D 2.:3 2S :(b )0 2.'63

/7 'I, 207 13 2.'1 31 55 u, 2<1 30 2..8 "2.0,. /0 ~w

~o/. 2-'-[ 1'1 ZO 'Z.c, <:"l "2.."?, ri:, Ib "2.G [f- iU JoG

I c;u I. 0 0 0 0 0 0 <:; 0 0 <0 0 0

.
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afMHIU. CERIODAPHNIA 1·DAY SURVIVAL AND REPROOUCT10N DATA

Client vJ-..."l::c/ s- \~~:.)~'-'> . Test Beginning: Date L\-')-\J~5Time \leOa
Sample Description y.,yk, ••! ,~J.'> C3~-1.{) L~13t.)-"\ Test Ending: Date i..(~Cb'\~ Time u'i~~
Ceriodaphnia Lat# cc\ ~J \ Dilution Water t:\" \'$,e\\ \~o\Lr 110# 321:\-
Technician Day 1 ~Day2:....b£..Day3:1.L..Day4 >I; DayS Zr Day6~Day7 t;."-"\

Time Day 1 I"lL2- Day 2 09cz:, Day 3 !l:/,;) Day4~Day 5 I~Z2J Day 6 /)j5' Day 7 LTi."':'

~iiC8iiDor Replicate No. fotal
Day Livti Live

Concentration A B C D E F G H I J Adults Young

1 () (:) cJ () c..) c: r» () 0 C) !O (5

2 C; G 0 /) /J e:> r» r-. C;J 6 //1 0
3 b -1 f:! D '-I s t-J t (, S 10 1.;1

C~i-;T(2.o l.-

4 ,') (.) 0 I) c) 'J 0 D ---., () ID ,--.--'

5 /0 1«-- iI s II 1/ q ;0 's r1. (0 (Y1
6 G U 0 q /3 0 1'-'1 /~ lCk I'). ;u i3
7 '~ 1"1 fL( o (.; I'-{ U V u 0 ( v SL
1 0 C) C~ c: d 0 6 C] d 0 (0 C
2 0 ("") ~ ~ ~ ~ ("J 0 0 ~ /6 6
3 If ......, c- 5 'I s c {, S- fj I,) 47.;

-, '.

ID) I 4 /) A /\ !) () D ,,> 0 0 () b

5 -'I q \ ( I \ IL.( q r;: l:l 1\ /0 to (o'l

6 i7 I) r'i /3 I~ ('-{ g lS- I:' It 10 .3)

7 0 \.,) 0 0 6 U 0 (:;, 0 0 to 0

1 C> cQ c C) (') C) C",;- d C) c to d
2 0 <:> 0 0 0 0 C? 0' 0 0 10 6
3 If fl LI Lj '5 0 S C; 5 Lj /i) IfD

/c. '( 4 o D o ,) o "1 D {) () 0 }IO Y
5 1:1 ~ II IJ i) /2. I \ 10 iO /0 (0 lut.u

6 Il. (0 'S I~ Icl.. C> /'-f I) I'-{ I~ /0 [II

7 u 0 c» o D ILf 0 0 U .:» /0 i<{

1 0 0 0 0 Cl C) 0 C~ C 0 to c
2 c 0 (5 (J 0 0 0 0 0 0 t() 0

3 4 s b r: if II Y b 5 c to L;c;
n -r

4 o D 0 c) () i) I) ,> ,) l) , " ,)

5 7 e /3 /'-> /0 '"'l t ( /0 I ( 8 10 ~7

6 10 (;> iO (b t~ I) 14 tL{ I'd." .s: iD l1..J-.
7 0 C 0 d I:). 0 0 0 c::- 0 10 i::t.

1 0 D 0 0 C,,) C) C C') c c {O 0

2 0 0 0 0 0 0 0 0 C 0 fO ()

3 If Y J 5 J "3 0 0 h D it :;..S
5'-" r 4 o '.J () .::.,) :) 0

-., "3 !) '-I ! r) /0J

5 /0 10 9 9 e:, e G 'I 10 '-( co 75

6 lu S- a or it::> I')., U v 1':::- e- tC> (,'-1
7 0 0 0 0 '-' u 9 q 0 8 10 '2(,

1 o 0 0 0 0 .- - 0 0 C:- ei- 0
2 0 - - - o - - r: - 0 L 6
3 - - -- i) ()

I e-o..:.. / 4

5
6

7

'~"~---_..~~~~.
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afMHIU CERIOOAPHNUA 7-DAY SURVIVAL AND REPRODUCT10N DATA

Client v-f-J.<.u- S:-I\.-'--"'~G>' Test Beginning: 08te:\-'1\-'\5 Time ,/Poa
sample Description 35 -'2:t- Test Ending; Date L-<-"2Z -4] TIme """.30

Ceriodaphnia Lot# . cd ~II Dilution Water t.y\\\ \l~e\\ Vs,ctict 10# 3'lJ±-
Technician Day' ~T Day 2 -IT. Day 3 S$ Day 4~Day 5 .lc-Day 6~Day 7 0'""'-

Time Day 1~Day 2 diem Day 3..hJ.LLDay 4 J/()!j Day 5 ()~i;- Day 6 1)0) Day 7 O'1,<'J

Percent or Replicate No. Total

Concentration Day
B C G J

Live Lil/8
A 0 E F H I Adults YOl:lng

1 () (J 0 (1) 0 r: CJ 0 0 a 10 6
17/, 2 0 0 0 c) 0 0 CJ C) 0 D r/'l 0

u'-;-\:c:.:'j
,I- 3 S Lj < 1.-./ 3 II r- C7 if S ID 'lS-i

~~
4 D ") tl J ') () u .~ .) o 10 /)

s<"':) l- 5 g j~ to ii> .3 cr ,;} n l.:{ lJ.. /0 I o I
-- 0 1'-( !~ 'ib6 0 /6 10 0 0 0 D 10

~ 7 tu I) c> C> 0 t I L I l ( ~ 0 10 b~

1

2
3

4
5

6
7
1

2
3
4

5
6
7'
1

2
3
4

5
6
7
1

2
3
4

5
6
7
1

2

3
4

5
6

7
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OfNIJHlll CERIODAPHNIA 7-DAY SURVIVAL AN!O REPRODUCTlON DATA

\' k r.J.~
Client JJ Q C 5, C if - . Test Beginning: Date 'i-;J.'i-'if Time i'i:'iq

sample Description II / D"" (.01:,,£7-0'2- - qt>-.;L?Test ending: Date Time _

Geriodaphnia Lot# If7:1- Dilution Water 10# _

Technician Day 1~Day2~Day3 )A Day4 'lY-'" Day5 __Day5_Day7 __
Time Day , ~Day 2 ,,{"3'-) Day 3 1"1<.0 Day 4 d1

1
l '( Day 5 Day 6 Day 7__

~or Replicate No, Total

~:v Day
G J

Live Live
A B C 0 e F H I Adults Young

1 {) " () 0 .s /) i\ I) () i0 ()

2
..-

o u I.,) 0 0 '-' e- O 0 0 10 0

3 3> s: '-{ &, b 'I' s: b '--/' e) 1O -1>
C 0 ,-.-\- {'O I 4 0 c» c: C;.. <> C 6 ,.;J U "-i /.::> '-(

5
6
7
1 () () O· 0 L~ /) (";J () D D 1(" f',

2 i/ .» D 0 0 CI I.) U '-' ...; 10 <j

3 5 i. ( c. L/
"

'-( ~ s: '?> i c» yl1

I 7/ 4 0 ~ u c» <-" Q 0 i.> C> d Ii) 0

5
6
7
1 f) ~) 0 b £..') ;) o L'"> () () JG (I

2 0 <./ 0 ~ (.;I U 0 c» 0 c» (~ u

.S / 3 '-! 3> (,. o '3 s b <0 ~ (:;> IV )~
0

4 u '-' u ':l 0 0 G L.( 0 C( r c> I::L

5
6
7

1

2

3
4

5
6

7

1

2

3
4

5
8
7
1

2

3
4

5
8

1
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aflWHILL

I

(

ClERBOIOAPHNIA WATER! QUAlUTI IDA1i"A

Date '(-)'" -is- Time of, :tiC;Adults IsolatedDale t.\, -1.\ S\5 Time \~00Inilialed:

Terminated: Date Time Neonates Collected Dale IlL::>-')!>- Time ('1:10

Day 2 Icl Day 3 ::) Day 4 -:55 Day 5 ;-).~ Day 6 1)..., Day 7 6'-1

Day2 Oqw Day 3 IL, :;;0 Day 4 /}2!,) Day 5 I b_}.) Oay6 t-(yo) Day 7 /6?-';;"

y\.....

>-1 b .~" -,~5-

~S-2+ _

Day 0---,,-__Day 1_-=-__

Day 0 /v(li-; Day 1 1110

Client U.J.<v

Time

Technician

sample Description

Percent pH CoJlductivity (IJmhoslcm)
or Dissolved Oxygen (mg/l)

Day Day
Concan-

tratior;) t

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 '7 (i) 1 2 3 4 5 6 7

%%~rti%It It1%Z~1%t ....
"1

(~-rn2...I'L 7-1
~.Z ' ,~

8.01 77
q-A '7 Z <' Ib J.'1'-! 15]

?" "l- s.t ~.'- 7'0 ,D ,J',u S".C>

%ZlZ~r?I~ 1%%%1%12'k:) ( '-' . ~,o 7'1 7e-, ,

$.2- .90U 'q,3 q If "iT ~,~ 'lCj ',7,0
. 1

7q 8:0

t o r, / / / V/ V V,/VV / V
~%ILlZ~~ 1%1%11'[;(%rt17 'f, 80 0'~ 77 ?CJ't.{.l I'~,~

w:>
f.~ b.<O 79 !( ..(d' s.. 7.7 7..7 ,7

/ / Iil<:l:'% V1/lZ'~t k:.0

:SUI, &'.c. '7'-' 5J5 [ocl.'-'

R,~ ~b :i,;; 7,) "7.'1

'2( %%V/ VV Goer 1%Z11I I IV10,-, f.

~,~ 'r:6 ./ Pi)..s

Percent Total Hardness (mgtl CaCOJ) Alkalinity (mgll CaCOJ)
or Day DayConcen-

tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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CKMHI/1 CEfUOlOAPIHN~A WATER QUJAlLnnr ID)AT.A

Dale f.(-J...'fl\ Time / $'; '-112 Adults Isolated

Sample Description 11/ c·:-.. D« '1 'l .. 'S:(~; .-....... f \e, c..., i'"3?7 -0>- Terminated: Date Time Neonates Collected Date 11 .1 'I-f[ Time o"1:c'l.l

Tecnrucian Day 0 ::1<; Day 1 S5 Day 2 1:rc Day 3 iY'- Day4 fN' Day 5 Day 6 Day 7

Time DayO Ib:'1U Day 1 112--0 Day 2 liP') Day 3 1'--6:0 Day 4 rt'-"<:- Day 5 Day6 Day 7

ery pH Conductivity (IJmhoslcm)
Dissolved Oxygen ~mg/l) Day Day

Concen-
Iralion

I

0 1 2 3 4 5 6 7 a 1 2 3 4 5 6 ,7 0 1 2 3 4 5 6 7

~%~/ 1/1/ ~11t / 1// -~....
;;,1 .1> c·f..-

'--o~t'ul '5,'---- f,c) 7Yi! 2$''',
0L 7,'6 '"h 7.'1 7-"\

:%:tl:(7 / / IY~%:1VV171, f,3
&"1 '33 8:..:>

7,'7
'7,'] T7

;:~)I1/V ~IX%'7/ V;:; JV ,t:

So/ f'·3 7,) .. > 7,L{
Sc, 7

q '! ~!5'" 5.'\ 7.5

/ / VVV1/ 1/1// / / V
/ / V/ / V 1/1// V/ /
/ / / / / V 1/VVVVV

Percent Total Hardness (mgtl CaC0:31 Alkalinity (mgll CaCO:J)
or Day DayConcen-

trauon 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _

scoEPA00028308
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CHMHILL ClEfUODAPllik\UA WATER QlLIlAU1Ilf D.A1fA

Date z-~~~ Time 6X"'.,Adults Isolated

Terminated: Date Time Neonates Collected Date '/-2(;,0" Time / ¥.'Ii)

Day 1 Itf Day 2 ~f Day 3 5) Day4 ..:I5 Day 5 ,.).'4 Day 6 [Y"\ D,ay7 is'''

Day 1 IlJJ) Day 2 CflbU Day 3 Ik: '10 Day 4 J/2;.;, Day5 (fpJ
Day6 /'i:)c Day7 Ii.'.!A.J

Day 0 b~'

Day 0 (<-to$'Time

Technician

sample Description ~~J - L± _

Percent pH Conductivity (,.,mhoslcm)
or Dissolved Oxygen (rngll) Day Day

Concen-
tration v

2 I-- 2
,

0 1 ){ 3 4 5 6 7 0 1 ,l'-:'i 3 4 5 6 7 0 1 2 3 4 5 6 7

17/,

~V l%Z%%X 1%~l %% ......(

~r ...r >, ..")c?k... 7e:, ;11Y'
'2,J.( 77 ~.) '1(0 3b"7 11"'\

,,-1/ - '.2.- I if' 7Cj (:. ,(.) .'1 );LJ 7 7.b

/ V/ ilI I I VVI / I
/ V/ V/ I I V / / V/
/ V/ / / / / 1/1// VV
/ V/ / I / / IIV1/VV
/ / / / / / I V/ / VV

Percent Total Hardness (mg/l CaCOJ) Alkalinity (mgll CaCO:J)
or Day DayConcen-

tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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Ceriodaphnia Sl;Irvivaland Reproduction Test-7 Day Survival
Start Date: 21 Apr-95 00:00 Test 10: 138701cdc Sample 10: WACKER-SILTRONICS
End Date: 28 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: Ef=f=2-lndustrial
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc·% 1 2 3 4 5 6 7 8 9 1e
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000

Not Fisher's l·Tailed Isotonic
Conc·% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
3 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000

10 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

100 0.0000 0.0000 10 0 10 10 0.0000 0.0000

Hypothesis Test (t-tall, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 50 100 70.7107 2

Llnaar lntarpclatlcn (BO Resamples)
Point % SE 95%CL Skew

..--" IC05 52.500 0.000 52.500 52.500 #OrV/O!
IC10 55.000 0.000 55.000 55.000 #DIV/O!
IC15 57.500 0.000 57.500 57.500 #DIV/O! 1.0
IC20 60.000 0.000 60.000 60.000 #DIV/O!

0.9
IC25 62.500 0.000 62.500 62.500 #DIV/O!

IIC40 70.000 0.000 70.000 70.000 #DIV/O! 0.8

IC50 75.000 0.000 75.000 75.000 #DIV/O! 0.7

3l 0.6
I:
8. 0,5

'"~ OA

0.3

Page 1 ToxCalc v5.0

0.2

0.1

10
Dose%

1
100

Reviewed by: M"7
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Ceriodaphnia Survival and Reproduction Test-Reproductiorn
Start Date: 21 Apr-95 00:00 Test lID: 138701cdc Sample 10: WACKER-SILTRONICS
End Date: 28 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubla

. Comrnents:
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control 30.000 33.000 31.000 12.000 28.000 30.000 27.000 29.000 33.000 26.000
3 30.000 25.000 30.000 29.000 33.000 28.000 27.000 33.000 29.000 25.000

10 32.000 24.000 28.000 29.000 27.000 30.000 30.000 28.000 29.000 26.000
17 27.000 13.000 29.000 31.000 38.000 26.000 29.000 30.000 28.000 29.000
50 24.000 19.000 20.000 23.000 21.000 23.000 18.000 16.000 26.000 16.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untraastotmec Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

D-Control 27.900 1.0000 27.900 12.000 33.000 21.667 10 28.400 1.0000
3 28.900 1.0358 28.900 25.000 33.000 9.712 10 102.00 76.00 28.400 1.0000

10 28.300 1.0143 28.300 24.000 32.000 7.997 10 96.00 76.00 28.300 0.9965
17 28.000 1.0036 28.000 13.000 38.000 22.144 10 100.50 76.00 28.000 0.9859

'50 20.600 0.7384 20.600 16.000 26.000 16.533 10 65.50 76.00 20.600 0.7254
100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates unequal variances (p = 9.25E-03)
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 17 50 29.1548 5.88235

Statistic
0.86163
13.457

Critical
0.93

13.2767

Skew Kurt
-1.6491 5.75422

Linear Interpolation (80 Resamples)
Skew

-- -
Point % SE
IC05 21.549 6.429
IC10 27.881 5.612
IC15 34.214 6.209
IC20 40.546 6.183
IC25 46.878 5.407
IC40 58.641 2.481
IC50 65.534 2.068

95%CL
2.1 71 24.438

13.489 31.876
15.699 39,490
21.519 47.243
31.941 52.033
53.598 61.626
61.331 68.022

"0.8177
-0.5042
-0.6894
-0.7192
-0.3778
0.2109
0.2109

1.0 -r-------------.
0.9

0.8

0]

51 0.6
~

&. 0.5
1/1

~ 0.4

0.3

0.2

0.1

Page 1 ToxCalc v5.0

10

Dose %
100

Reviewed by: rJ\ ')
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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Client 0 Aloe - AV{"\\K,S =tux
I

Test Organism (t;yIOc\G.\C\l\'£I\o.. ~~~\Q.

Source "I:.\'\.. ~<>\j s'c C u.. \-\ vJ\ll...h-.-.

lD# Cc.l.- ttlo~ Age <. 'l.L\ ~'f So

[,J
( Y

REFERENCE TOXICANT DATA SHEET

10# ~\~

Date 4 -\'l-q ~)

Date <-t ~ ILi -(,s
Time \ \CJO

Time~.:....=:-.c....-..-__

Size _

'1-1.0

.:ss

Toxicant Test Number Surviving Dissolved Oxvosn rna/I pH Temperature °cConcentration Chamber

,C)/L
Number

0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

~ f)l'fTR CI\, A ~ 5 ., ~.+ i-f' 7~ S<.O ~ g.D '20 20 ::40/:

~ ~) S t," '6+ ~~' 1. /:
A ~' S r; ~+ ~\ ?:t_ 'i? .1 SoD\

<" ~.

'LO 20 20-} -

~ I:) S t; ~,1 - 2 ).
1- A 5 5 J K'\ - rJ 8. \ - F,D ''LO 10 2,tl

~ S 5 I <6'.4- - 9
'!''''''

r.S A S Y- O ~,~ ~ f,"1 RG - g,<,) '2.0 20 L.V

R ~ Lt- D ~, ..... - /?, -7

;~ A 5 .s ::) ~+ - 5? :1 ~.O - 8",0 20 'LO 20

~ .1::) 2 o ~+ ~ >?.:?

+ A 5 0 - ~.+ ~.S - ~.O l,~ - 1.0 '20 -
s 5 0 - ~+ <K.S - ,.,

We verily this data is true and correct.

Signature

\.S'

L 4 be. \.1

S:f~="'"' V~~J

~'i$ h LC50 __~_~ ~_ Task Manager

95% conf. int,

Statistical Method

"Dilution Water Code
Recon. - reconstituted water
VS - very soft
S ~ soft
MH " moderately hard
H - hard
VH " very hard

SCOEPA00028313



Acute Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

12 Apr-95 00:00 Test ID: Rcda468
14 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab

Protocol: ~PAA 91-EPA Acute

Sample 10:
Sample Type:
Test Species:

REF-Ref Toxicant
NACL-Sodtum chloride
Co..Qeriodaphnia dubia

10

Cone-gm/L
O-Control

1
2

2.5
3
4

Trim Level
0.0%
5.0%

10.0%
20.0%

Auto-O.O%

1
1.0000
1.0000
0.2000
0.0000
0.0000
0.0000

EC50
1.5499
1.5470
1.5446
1.5422
1.5499

2
1.0000
1.0000
0.2000
0.0000
0.0000
0.0000

95%Cl
1.3803 1.7404
1.3622 1.7569
1.3458 1.7728
1.3448 1.7686
1.3803 1.7404

Trimmed Spearman-Karber

1.0 T"""------4~I>--....---____.

0.9

0.8

0.7

: 0.6
c
&. 0.5
I/)

I! 0.4

0.3

0.2

0.1

0.0 ....------.-__~__~

1

Dose gm/L

Page' ToxCalc v5.0 Reviewed by:__
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CHMHlll
Ceriodaghnia dubia Survival and Reproduction

Test Data Summary

Ceriodaphnia Lot #__~ Statistician _ ....... _

Percent Total Young Ret Replicate Total
or # Alive Live

Concentration A B C 0 E F G H I J Adults Young

C'UHTI~v,- 1/ '2(,- 21:) \"1 t"} :''1 z'-f ::c; 21;, B IV ............... r
-- .... '-1

OS ~ II- 2'-/ J.) -:.5 'ZS- -~ 7.7 :Jr -,r -:s"" Gl "- I_r; J. I 5""~~ ~I::>

[.v j .'L.., i~ !9 .:~ ~;; i..:2 1'-1 i~ ::.e> ;:.s. ;::\ /0 ! ~ ! :,

i, S- "jIL t~ :'Q ':> ,u
i ! 0- le rv ( l ::.\ C\ iLl f

' '-' ...~

~,0 ~j L- 't 0 o S J. '-I K) :3 ~ 8> 26-» ,A-'j '-

Y,v - c- o V (.) .» 0 U 0 0 0 ..;;, G G

.

SCOEPA00028315



_~ 0.) >/'- 1.7

U--;)..L\.I- L ..\­

~{ "> ?r

r:t:::HMHIIl CERIOOAPHNIA 7-DAY SURVIVAL AND REPRODUCTION OATA

Client QA IOc< (Ape :)-, -,.' Test8eginning: Date""3-'"3t-'-h Time~7';';;'
Sample Description w",cI Test Ending: Date i'- c:: -15 Time ! 3' 'Ie

Cetiodaphnia Lot# . j L,? Dilution Water b\ \:\ lUs;,! I 1~D# cr/ D

Technician Day 1 ..z:... Day 2· ',-.... Day 3 > \:- Day 4 H Day 5 -,;:- Day 6~Day 7 ~)
Time Day1 '~') Day 2 I v'le-<C::> Oay 3 1'/":Day4f'~S'o Day5'?"'- DayS/>Y5-0ay7 _

Percent~
Replicate No. iotal

~
Day 8 C G J

lj~(I !..iVE/
A 0 e F H I AdUlts Young

1 0 <» c» '--" <J (.) ;,;, -- .» -;» ,,,) ~

2 .» c, <.J 0 -~ c» 0 '-' u --.;.. (,; c

3 0 -'3 '-I l) o I..f -: '-f " ) /0 ~ -
~ ,

Co~trol 4 '-I '..) Q .» "3 D 0 u U ( i..) 8

5 /:J ? ,-) -.. 0 0 J 1-:; ,~ ~

I c) 11'v , /

6 /7 1;- / £( I).. /0 II i / /5 fA 0 / I") / / '3
7

1 (-, <J v. '.... V e..- o.> V <J ...; ,;:' ':.

2 n '7 0 c» .:» v (;I u (; '-' ' .; '-'- 3 'f 1../ II '-I ,,- '-J :;> '-I Lf 'I /0 if,):;
<J r..>+ "'l0,/5 4 u -...> --.J '-..l 0 0 u '-' G

5 0 oJ q , -) s 9 ,"" '1 0' ) 7' 7"1S"

6 JI ,f IJ... II <:It 1'1 1'4 i3 I:; ID 1 10;
1 1'0"
1 '-' c..;,;o <:.:> e- o J .., «» u .;...> 10 0

2 ./ U "'" 0 u () So' <-' """ 0 i '-' ~

3 'J / '-I '-/ D '7 '-I ?-. i./ if (D ::"0

1,0 4 t.( 6 c c '-( 0 0 CJ 0 '"' /0 1'-1

5 q b ! (7' f f G r f ') Ie 76
6 D ; I /).... I ( 0 of "" (b ()- IL) T5I ;("')

7
1 <J U G <:> I"..l <;.,;; <.> <..I o:..J .» ,.:> ..:>

2 '-' ....,
~ c> «» (.;) v U <..;;. ...:- ~ C)

3 I.f f/ ;> IJ i - 0 I'l C) '3 S I~

I ' S- 4 (! 0 G U U - Y '-/ J c ~1 ,

5 r po 'I -::> :r ., c. r 7 q 5 ;>- .I

6 6' I;;'
--,

7 ! i / <=; -/ / - 0 ,') :, :;

7 ....

1 0 <J '-' r...;, <:> ..;., 0 GI Cj ..... to 0

2 v v r...;, .» «» V c» 0 <..:- ..- I~ G

3 0 ? "Ah '") ,) 'J ) '-) :) ," ~
~.

4 0 OM> - V 0 c:: 0 0 c ''- 0
~(O

c> u

5 - - if J b ~ Y' )- /- I') I ....
8 0 "3

,
(;; 0 '] ? ' ..-,- -' 2- '") 0 ,

7 - -
1 0 <.oJ () <» <.J <.oJ

rJ .;... - '-' '-' Q

2 - - - - - - - - - --

Lj,o 3
4

5
6

7

scoEPA00028316
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CHMHILL CERl~O[)Al?lHN~A WAYE!R QUAlUn DATA

Adulls Isolated Date ; '5-' ,r- Time Q:-J)v

Terminated: Date 'i-C-'fr Time I 3 ,'/J Neonates Collected Date :S).l'·'(' Time ('--('if?

Day 1 :b."-\ Day 2 ff\A Day 3 .::s-)' Day 4 £r. Day 5 :::SS Day 6 -:!s Day 7

Day 1 iZ\-: Day 2 I .... I...I~ Day 3 /5/)Q Day 4 ,3s-o Day5 i 5 't r: Day 6 If0(.) Day 7

Noel

Day 0 '~1A.

Day 0 il00Time

Technician

Sample Descriplion _--'-~~J-- _

Percent pH Conducllvity (,..mhos/cm)

JlL Dissolved Oxygen (mgll)
Day Day

,COnce",",
( t~aliog/ 0 2 3 4 5 6 7 0 5 0 "

1 1 2 3 4 6 ·7 1 2 3 4 5 6 7

%~%~%I~ 1%1%:ttt1:£V .....)

e.u.--. \,'''' \
~\ t\ ~'-1\

1.'1 ' J ~ ,r II .·~,o '" Sl 8,L.• I

X~l ~Z1/ ':£''tZ1%~~0.5 ~ > 8.u
,'1 7.0 , I ~..:> r,v ~u :;t,,<; 7./ ~X', L)

I,D / VI IIIIV II,II / I 1/
~~~l?::r;11 IX1%Z7Zl:t1,5 8; ~,

00
7:1 7.0 ~.v .., c, ';i.u ;) 1'1/".0

.:%£%%1 ~ItZItZ1v

"-c.o
?1 ,0 tJ,:; ,'1 ~<.J y.1) 7'r ex· )

i, L) >.: " XI I / / I '7 C 1/IIVI / / (;12u. \

Percent Total Hardness (mg/l CaCOJ) Alkalinity (mgll CaCo:J)
or Day DayConcen-

lralion 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _

scoEPA00028317



Cerlodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 31 Mar-95 00:00 Test 10: rcdc462 Sample I'D: P1EF-Ref Toxicant
End Date: 06 Apr-95 00:00 Lab 1;0: ORCHM-Corvallis Lab Sample Type: 'NACL-Sodium chloride
Sample Date: Protocol: EPAF 91 Test Species: CO-Ceriodaphnia dubia
Comments:
Co nc-gmJL 1 2 3 4 5 6 7 8 9 to

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-gmlL Mean N-lVll1lan Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
0.5 1.0000 1.0000 0 9 9 9 1.0000 0.0500 1.0000 1.0000

1 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
1.5 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000

2 0.8000 0.8000 2 8 10 1'0 0.2368 0.0500 0.8000 0.8000
4 0.0000 0.0000 10 0 10 1'0 0.0000 0.0000

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC
2

LOEC ChV
4 2.82843

TU

: 0.6
l:::

~ 0.5
lD

~ 0.4

0.3

0.2

0.1

0.9

0.8

0.7

1.0.,.---------.....----.,

Linear Interpolation (80 Resamples)
95%CL Skew

1.1250 2.0025 0.8182
1.2500 2.1076 0.3437
1.3750 2.2128 0.0686
1.5000 2.3179 -0.2313
1.7500 2.4230 -0.0605
1.9000 2.7384 -0.8220
2.0000 2.9487 ·1.4466

SE
0.2490
0.2666
0.2556
0.2099
0.2025
0.2187
0.2096

gmlL
1.2500
1.5000
1.7500
2.0000
2.1250
2.5000
2.7500

- »»: ....~P=-o=-:in~t ---"!~~_-===~:--'"'!""":'~~:::::-:=-=--7~~ _
',ICOS

.-. ~"'IC10

IC1S
IC20
IC2S
IC40
IC50

101

Dose gm/L

0.0+-- .........1

01
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Cerlodaphnla Survival and Reproduction Test-Reproduction
Start Date: 31 Mar-95 00:00 Test 10: rcdc462 Sample 10: REF-Ref Toxicant
End Date: 06 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gmlL 1 2 3 4 5 6 7 8 9 10

D-Gontrol 27.000 26.000 28.000 19.000 13.000 24.000 24.000 29.000 ~6.000 8.000
0.5 24.000 20.000 25.000 25.000 22.000 27.000 26.000 25.000 21.000

1 13.000 18.000 23.000 23.000 12.000 19.000 19.000 20.000 25.000 21.000
1.5 19.000 20.000 13.000 18.000 11.000 0.000 18.000 10.000 11.000 21.000

2 1.000 0.000 0.000 5.000 2.000 4.000 10.000 1.000 3.000 2.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Rarnk 1-Tailed Isotonic
Cornc-gm/L Mean N-Mearn Mean Min Max CV% N Sum Critical iVlean N-Mean

D-Control 22.400 1.0000 22.400 8.000 29.000 31.015 10 23.144 1.0000
0.5 23.889 1.0665 23.889 20.000 27.000 9.916 9 86.50 62.00 23.144 1.0000

1 19.300 0.8616 19.300 12.000 25.000 21.716 10 81.50 75.00 19.300 0.8339
'1.5 14.100 0.6295 14.100 0.000 21.000 45.652 10 72.00 75.00 14.100 0.6092

'2 2.800 0.1250 2.800 0.000 10.000 107.539 10 56.00 75.00 2.800 0.1210
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-eormal distribution ~p <= 0.01) 0.92192 0.929 -1.0857 1.74281
Bartlett's Test indicates egual variances (p = 0.01) 12.8773 13.2767
Hypothesis Test (Hall, 0.05) NOEC LOEC ChV TU-- Wilcoxon Rank Sum Test 1 1.5 1.22474

Linear Interpolation (80 Resamples)
Point gm/L SE 95%CL Skew
IC05 0.6505 0.1464 0.3598 1.0144 0.0848
IG10 0.8010 0.1466 0.5981 1.0839 ·0.0249
IG15 0.9515 0.1374 0.7532 1.2203 -0.2554 1.0
IG20 1.0754 0.1380 0.8556 1.3989 0.1151
IG25 1.1867 0.1389 0.9792 1.5141 0.2258

0.9

IC40 1.5094 0.0899 1.2817 1.6363 -0.6343 0.8

IG50 1.6118 0.0686 1.4236 1.7107 -0.8669
0.7

: 0.6
cg,. 0.5
!II

8! 0.4

0.3

0.2

0.1

0.0
0.1 1 10

Dose gm/L

Page 1 ToxCalc v5.0 Reviewe9 by:__
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APPENDIX C
CHAIN OF CUSTODY
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~} ,.AI CHAIN OF CUSTODY RECORD FOR NPDES col"u..:LIANCE BIOMONIITORING

\D

Ship Samples to:

PO#

Contact Person: -",&e~.J~~......~(,,--...:..J....~~~_
Phone:

CH2M HILL, Inc,
Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Blvd.

\ Corvallis, OR 97330
SampleslHour&. 0 Volume/Sample '"b, S"ctfr\IoY\So Phone: (503) 752·4271 Ext 3160
Total Hours 2~ "ATQ!,q!.Volume ~'J- <if-\\"-...s Message: (503) 758-0235 Ext. 3160
Initiated: Date~~ime Q 8C(j Check Chlorine (YIN) __~_

'2'-\'3-- )0J.6 Ended: Date 1.\ 'Ap.,t:\Jime DUO Temp. Upon Arrival (0C) _----'-=-__

Chilled During Collection Yes 0 No~ Check Ammonia (YIN) Dechlorinate (YIN) _
CH2M HILL Project # __'A-,--'-...:S=--...=;E",--~--'--.....:....::.J.- _ Anal ysis Required/Comments

Client "-'..kc...\<..Q..J'r S;,\\. 1""(' 'V"\~ "- Cc'" f. NPDES# _

Address f 2,C'6 N \.v f"fC~ AV<:"'~I\Q., Composite Sample Information _

~zr
.~

Sample Q) c o Q)

'5 e '5 o c.>

Type l!: o s; Q) 'c 0 OJ C o Q) e
Ql « 0 '5 E? « '5

Q) e OJ 'c '5 e Q)

'5 Ui_c::
'0 '0 U s: ro 0 s: '5 e 0 s: ro Conce ntrationso 'CiJ « 0 oro ro C « « 0 c .c « 0

~'*1:- rLao Q) Q) a a s: '5 « 0 VJ (J)
OJ andlorc:: s: s: -~ "83 o, ::2 ::2 ro N

Sample 110 Date Time Compo Grab
0 :3 '10#' n; n; ro 0 I I rn m >- >- OJ ro Comments0 LL LL 0 0 0 F: VJ C/) ::2 ::2 ::2 ::2 <i: I

CtS -14- 2.\~ 0U:6 1>< 3 C()~~~l-O\ \3;, ('j cS;, &<~«f
.' f

' .

. -
c:

~eQJ}M ~~gn and.p,in~ name) DatelTime :2\ 47f~c\5 Relinquished By ~~~.a~ DatelTime 2'1 ~f'rC'\$

\'\-, ... ..,......c,~..> . (Z.. ..\\..t>-~\., Fc:.c.\.+'~ c..'h:E h o~~ \\-..c'~~~' ~t:-\-\...s.<:...'t::.\ 6&:>.3>S

Re~J~1
(Please sign anc print 'lame) DatelTime Relinquished By (Please sign and print name) DatelTime

- - fIIl.x:..h.,,",-\~, Sr4"';~411 if. ;J/-~~ G63S-t ;d By, \ IV (Please sign and print name) DatelTime Relinquished By (Please sign and print name) DatelTime
, '.IS:! '\'\.' '.A..-"'v'V,," (Lo.."b'\ Lt-'2\-Q..5 \300

Receivect-By (Please sign and print name) DatelTime Shipped Via Shipping #

UPS_ Bus_ Fed-Ex_ HandX Other~...

Work Authorized By (Please sign and print name) Remarks
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©fffM~ ll. CHAIN OF CUSTODY RECORD FOR NPDES CO~> llANCE BIOMONITORING

Client .".~j(1 ( k e, ( S/I "iv-o l'} ,. L.

Address 7 J... 0 0 A-J. uJ, ffOh+

Rrrl('L-~ , DtC-

NPDES# Ship Samples to: CH2M HILL, Inc
Attention: Aquatic Toxicology Laboratory

Composite Sample Information P. 0.# 2300 NW Walnut Blvd.

_ . Corvallis. OR 97330
Samples/Hourll.~ Volume/Sample 3.'> '3<"..../1011.-.5 Phone: (503) 752-4271 Ext.3160
Total Hours 0.1'1 Total Volume L..f<Z8~{J()/,)5 Message: (503) 758-0235 Ext. 3160

Contact Person: ~¥7drc..... Ar--c.J·....e.,- Initiated: Date4"'-.)j'-7S1imeQ9,D Q Check Chlorine (Y/N) _
o . v'-I Ended: Date :Y-.l9-5"J1"ime ~ KOt) Temp. Upon Arrival (0C) ---=-7--c'(~,-----__

Phone:C>1<j,j--o< ,)0 ,.( 4(.70 )~
Chilled During Collection Yes 0 N~ Check Ammonia (Y/N) Dechlorinate (Y/N) _

CH2M HILL Project # -'-.A....c;:J"""·---"E:"-----..:../-<'I'--4-'--""J:..L./________ Anal ysis Required/Comments

.rt?··' o

Sample .l!!
"E CIle 0 "5 o

Ul ::J C 0 cType 0 .J::: CIl U CIl 'c o OJQ:; -c () "5 e « "5 2 e 'c '5 e OJ
Q) t>- c U .J::: ::J "5 e

~'.cg
'0 U « o ro 0 o .J::: 0 .J::: ro Concentrationsro ro 'c « « o o .J::: « o i1:Lab Q) Q) 0 0 .J::: "5 « o (f) (f)

Q)
and/orc .J::: .J::: s .~ a. ::2: ::2' CIl N

Sample 10 Date Time Compo Grab
0 10# ro ~

CIl 0 I I co OJ >- >- Ol ell Comments0 LL () o 0 r'= (f) (f) ::2: ::2' ::2' ::2' « I

9,)~-;JS- £1-,2..</.'75 M/s- x· .3 'CiA IY B;0 c.c.s:;, Ci.. Lj<o /3% 7»-1 J>

I

.

(please sign and print name) OatelTime

DatelTime

Shipping #

OtherHand
/
, Fed-Ex

Shipped Via
UPS Bus

Relinquished By

Re

atelTime
..y-2.<f-~S- 08: I U

Work Authorized By (Please sign and print name) Remarks

Rf'V 1/q4
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©!JiMJt ,)U CHAIN OF CUSTODY RECORD FOR NPDES CO~jLlANCE BIOMONITORING

lo'(~

Ship Samples to:

p. 0,#

NPDES# ~_

Composite Sample Information _

CH2M HILL, Inc,
Attention: AquaticToxicology Laboratory
2300 NWWalnut Blvd,
Corvallis, OR 97330

Samples/Hour O. ~~ Volume/Sample 3. S-:cy...L Phone: (503) 752-4271 Ext. 3160
Total Hours .4'-{ Total Volume L.fd. §0 ' Message: (503) 758-0235 Ext.3160

Contact Person: ScL",d rC...... Ar"che.-v- Initiated: Date t-Z57--l'.>Time6k D O Check Chlorine (Y/N) _
Phone: 2l./.3~.j 0..) 0 x ~I (. lILI Ended: Date -.l6?1STime 08"00 Temp. Upon Arrival (0C) ----'------=----'-__

Chilled During Collection Yes 0 No rjl Check Ammonia (Y/N) Dechlorinate (Y/N) ~

CH2M HI'LL Project # LAL5~'£~----,I,--,f/~L;/~J:::....J-;-------- Anal ysis Required/Comments

Client la/I' .- k,cC .5: I+ron I' <..­

Address l-2 t: D Ai hi fj:Oh-t AVL

Th rt /i-LA'\.-C{) 0 K

Sample
Type

Date Time Camp. GrabSample 1,0

~
Q)_c:

1------.-----1 0 'iij
:n:"E

oo

r
<ll d

(;) '"
~ d
N ..,

:!l.dS

Concentrations
and/or

Comments

Sampled By & Title (Please sign and print name) DatelTime ~~~'\Y:.';CJ By
(Ple~afld print name) DatelTime /

L ~b ,........ '-""- ~,< ~rfn ~lt.-.. £/-2 ~ -)S-/070 0 tl...... <:: J'i/~'-ry'--L/~ 1/;;ll,QS 070D;)',"0..... ,M '\.. 1..eVI-......J n r,,Ar>. -c.Z. -IjI\rl,

Received By (PleaSqsign and:t:me,) DatelTime Relinquished By (Please sign and print name) DatelTime
,)Oy\.c(.,-Z:<.. Arc....f.-.,v .: r>: '~"-t..A.L< .<-- 11,J, h /e;" / dfCo

-Bec'eiveq By (Ptsase sign and print name) DatelTime Relinquished By (Please sign and print name.) DatelTime
<!-~

Li' I, .L'~-", 'b.".t."{I~:/ l{ (ZL i L<;::~ i-t z:»
Re~eived By ! (Please sign antJprint name) DatelTime Shipped Via .. Shipping #

UPS~ BU~ Fed-Ex_ Hand
~

Other--
Work Authorized By (please sign and print name) Remarks r"
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June 6th, 1995

Mr. Elliot Zais
Northwest Region
Department of Environmental Quality
2020 S.W. Fourth Avenue, Suite 400
Portland, Oregon 97201

Dear Mr. Zais;

SER25:SA

In November of 1994 Wacker Sil tronic Corporation, NPDES permit
Number 101128, was notified of a second bioassay failed the
chronic toxicity on Ceriodaphnia dubia. Procedures outlined in
schedule D, section hi of the permit have been followed. In
addition, CHzM Hill was hired in December of 1994 as a consultant
to assist in determining the source of toxicity.

Attached is the final report from CHzM Hill. The past two chronic
and past four acute results using Ceriodaphnia dubia have shown no
toxicity using the currrent Zone of Immediate Dilution (ZID) and
the Mixing Zone.

As indicated in the final report by
Identification Evaluation (TIE) studies
Wacker Siltonic, but due to the samples
tests were cancelled. Any future TIE
bioassay tests would be unproductive.

CH2M Hill many Toxic
have been attempted by
being non-toxic the TIE
attempts or additional

A new Mixing Zone Effluent Dilution Evaluation was conducted by
CH2M Hill in April of 1995. Prior to the most recent mixing zone
study Wacker Siltronic was using a river velocity of 0 fps. The
most recent study indiactes that this value can be increased to
>0.1 fps. The attached river velocity graph shows that the river
flows >0.1 fps during all times of the day with exception to two 15
minute intervals. Therefore, the river flows at >0.1 fps 97.9 % of
the time.

With this information the chronic dilution at the 50 foot mixing
zone will decrease from the current 17% effluent concentration to
2% effluent concentration. In addition the acute dilution at the
5 foot zone of immediate dilution will decrease from 50% effluent
dilution to 18% effluent dilution. We do not anticipate any futher
bioassay test failures with the dilutions increased both for the
chronic and acute toxicity studies.

---~~ -----~-
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If you have any questions regarding the test results, please
contact me at 241-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

Thomas M. McCue
Environmental, Health and Safety Manager

enclosure:
(1) River velocity chart
(1) CH2M Hill Report Bioassay Report
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MEMORANDUM
CHMHlll

TO:

COPIES:

FROM:

DATE:

Tom McCue/Wacker

Sandra Archer/Wacker
Mike Stanaway/CH2M HILUCVO

Gary Hicktnam/CH2M HlLL/CVO ~
May 3,1995

SUBJECT: Wacker Siltronic Corporation
Wastewater Toxicity Study
Project Approach and Progress Report

PROJlECT: OPE40202.AO

This memo summarizes the wastewater toxicity study approach, work completed and study
results to-date, and work planned for the next month or so of the project.

Unless otherwise stated, the use of the terms "effluent" and "whole effluent" in. this memo
refers to Effluent 001, which is discharged to the Willamette River under NPDES Permit
Number 101128. This effluent consists primarily of three waste streams: concentrated acid
drain (CAD), weak acid drain (WAD) and (ROIDI water concentrate, boiler, and cooling
water) blow down (BD). Wastewater treatment includes fluoride precipitation of CAD and
neutralization of combined CAD and WAD.

.Approach

The proposed stepwise approach to this study is as follows:

1 . Site visit, kickoff meeting, and initial data gathering. Visit the site to
review processes and wastewater sources, and meet with Wacker staff to discuss toxicity
issues and initiate data gathering.

Purpose: To gain familiarity with the facility and staff, develop mutual
understanding of problem and the project objectives, and kickoff the project.

2. Existing data review. Compile and review existing data on effluent toxicity and
physical chemical characteristics, as well as known and potential constituents of the waste
streams comprising the final effluent.

Purpose: To obtain, to the extent possible, a preliminary indication of wastewater
characteristics and potential toxic constituents, and to evaluate the toxicity history of the
facility's effluent.

3 . Current effluent toxicity evaluation and toxicity data base expansion.
Conduct fathead minnow and Ceriodaphnia dual endpoint acute/chronic tests on whole
effluent samples.
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Purpose: To enlarge the very limited existing toxicity data base (only one test per
year is required by the discharge permit) to obtain a better picture of the variation and
magnitude of wastewater toxicity. Also, to allow a more confident identification of the
more sensitive test species (if one is in fact significantly more sensitive) and the appropriate
bioassay endpoint (acute versus chronic) for use in Toxicity Identification Evaluation (TIE)
testing.

4 . Toxicity source investigation. At the same time as Step 3, collect samples of
the CAD (after treatment but before combining with WAD), WAD, and BD streams for
toxicity testing. To reduce cost, this testing could involve only Ceriodaphnia acute
screening tests. There is some risk that existing toxicity will not show up without doing
chronic tests or without testing fatheads, but the Ceriodaphnia acute screen seems to be the
single best, low-cost choice based on the available data.

Purpose: To help focus in on the source(s) of toxicity, and narrow the list of
possible toxicity-causing constituents, if appropriate.

5 • Chemical characterization. Characterize the whole effluent samples used in
bioassay testing under Step 3 for the following parameters (based on preliminary review of
waste stream constituents): pH, oxidation-reduction potential (ORP), alkalinity, handness,
conductivity, chlorine residual, ammonia-nitrogen (NH3-N), total Kjeldahl nitrogen
(TKN), anionic surfactants as MBAS, total suspended solids (TS'S), total dissolved solids
(IDS), Total and hexavalent chromium, hydrogen peroxide (measured at time of bioassay
testing), sulfide, sulfite, fluoride, COD.

Purpose: To provide a more thorough chemical characterization of Wacker's
effluent and to potentially identify possible causes of any toxicity measured.

6 . Housekeeping and chemical use information gathering.
(A) Continue to maintain thorough records of any production changes, atypical batch
operations, process upsets, known spills, etc. during the period of sample collection for
bioassay and chemical testing.
(B) Efforts to estimate usage rates of vendor-supplied products (such as polymers,
surfactants, biocides, and defoamers) should continue, and product toxicity data should be
requested from the suppliers.

Purpose: (A) To identify any occurrences at the facility that might influence the
measured toxicity. (B) To try to assess the potential toxicity related to use of products
which are difficult to measure directly.

7 • Phase I TIE testing. Conduct Phase I TIE testing, involving a array of sample
manipulations followed by toxicity testing, either after the above steps are completed or
concurrently with that testing. The conditions employed in this testing will be selected
based on the results of steps 3 through 6. TIE testing is contingent on obtaining bioassay
results indicating that the effluent is toxic at the edge of the ZID or mixing zone.

Purpose: To identify the class(es) of toxic constituents in whole effluent, and
provide direction for Phase II and III TIE testing, if necessary.

8 • Phase II and III TIE testing (if needed). Conduct Phase II and III TIE
testing, if necessary, to confirm the findings of Phase I and identify specific toxic
constituents.

---.- ---------- ---- -- ---- -- - ------- -----~
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Purpose: To identify the cause(s) of effluent toxicity and provide a basis for
evaluating mitigation methods.

9. Investigate methods for controlling toxicity (if needed). If effluent is
found to be toxic, and after the toxic constituent(s) is(are) identified, investigate one or
more methods for controlling toxicity, such as product substitution, process modification,
wastewater treatment, source treatment or removal, or outfall/dilution improvement.

10 Control method selection and implementation and follow-up
confirmation monitoring (if needed).

Work Performed To-Date

Project work performed to-date includes:

o Site visit, kickoff meeting, and initial data gathering (Step 1) -- 13 January 1995.

e Review of waste streams and constituents (Step 2) -- memo dated 6 February 1995.

o Review of existing effluent toxicity and chemical data (Step 2) -- memo dated 15
February 1995.

o Analysis of existing effluent toxicity data considering ZID and mixing zone dilutions.

o Current effluent toxicity evaluation and chemical characterization (Steps 3 and 5) -- 6
and 21 March, 3 and 21 April 1995. Results of first three test dates presented at project
meeting on 13 April 1995.

o Toxicity source evaluation (Step 4) -- 6 March 1995.

o Test plan for Phase I TIE (Step 7) -- memo dated 17 March 1995,

o Housekeeping and chemical use information (Step 6) -- performed by Wacker staff and
presented in memo dated 15 February and at project meeting on 13 Apri11995.

o· Phase I TIE trials (Step 7) -- 21 March, 3 and 21 April 1995 (TIE testing not completed
because of lack of or low effluent toxicity.

o Project status meeting -- 13 April 1995.

e Progress report memo -- 2 May 1995.
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Results To-Date

Toxicity Data

Table 1 summarizes Wacker's historical effluent toxicity data for 1993 and 1994, and 1995
effluent toxicity data generated under this study. Pertinent observations are summarized
below:

C) Wacker staff reported that their effluent was nontoxic prior to 1993.

III The historical toxicity data base was quite limited; it consisted of three fathead minnow
bioassay tests and four Ceriodaphnia tests conducted during 1993 and 1994. The
historical data did not provide a good indication of toxicity variability or frequency of
pass/fail.

o Effluent toxicity to fathead minnows. The August 1993 sample failed to meet
the fathead minnow acute toxicity guideline based on 100% effluent and the raw data
were not available to determine whether the sample would have passed or failed at 50%
effluent; however, when re-tested in September 1993 the effluent passed the fathead
toxicity guideline. Two subsequent fathead minnow tests in 1994 and 1995 passed the
acute toxicity guideline at 50% effluent. All four fathead minnow chronic test results in
1993-5 passed the chronic toxicity guideline at the allowed mixing zone dilution of 17%
effluent.

o Effluent toxicity to Ceriodaphnia.. The two Ceriodaphnia acute tests conducted
in 1993 passed the acute toxicity guideline at 50% effluent; in 1994, one sample failed
and one passed the acute toxicity guideline; and in 1995, two samples failed and three
samples passed the acute toxicity guideline. The two Ceriodaphnia chronic tests
conducted in 1993 passed the chronic toxicity guideline at 17% effluent; three
subsequent samples tested in 1994 and 1995 failed; and the most recent sample passed
the chronic toxicity guideline.

e Except for August 1993 sample, effluent toxicity to Ceriodaphnia was equal to or
greater than the toxicity to fathead minnows (i.e., Ceriodaphnia was generally the more
sensitive species to Wacker effluent).

o Based on the 6 March 1995 toxicity testing results, Phase I TIE testing was planned
using Ceriodaphnia acute tests for effluent samples collected on 20 March and 3 and 21
April, but the TIE testing was canceled because of the lack of acute toxicity (actually,
the 3 April sample was toxic according to the acute toxicity guideline, but only
marginally so).

o Ceriodaphnia acute toxicity single-dilution screening tests performed on CAD, WAD,
and BD samples from 6 March 1995 indicated that the CAD and WAD samples were
acutely toxic at less than 33% effluent (the only dilution tested), but that the BD sample
was not acutely toxic at 33%.

--- -------~-
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Chemical Data

Table 2 summarizes effluent characterization data for 1995. Comparison of the chemical
data between the acutely- and chronically-toxic 6 March sample and the acutely-nontoxic 21
March sample yields mostly negative conclusions with respect to toxicity:

o Ammonia-nitrogen, chlorine residual, and fluoride concentrations were low in both
samples, although NH3-N was slightly higher in the toxic sample.

o H202 concentrations were high in both samples but not higher in the toxic sample.

o MBAS (indicative of anionic surfactants) concentrations were low in both samples,
although somewhat higher in the toxic sample.

o cob was somewhat higher in the toxic sample, possibly indicating the presence of
more organic compounds.

o IDS and conductivity levels were not indicative of osmotic problems in either sample.

o Chromium concentrations were low in both samples.

e Wacker staff have reported that there is no specific reason to suspect the presence of
elevated levels of other metalsin their wastewater.

Upcoming Work

Activities planned for the coming month include collecting and testing another effluent
sample for acute/chronic toxicity to Ceriodaphnia , with the intent of conducting Phase I
TIE testing on the sample if it is found to be toxic. As with the previous testing event
(started on 21 April), two chronic tests will being performed concurrently: one according to
the specified test protocol involving three separate effluent samples over the 7-day test
period; the other using only the sample collected on the starting date. The purpose of the
former is to obtain chronic toxicity results acceptable to DEQ for regulatory purposes: while
the purpose of the latter is to determine whether the initial sample is chronically toxic
without the interfering and complicating effects of three separate samples, for potential TIE
testing purposes. If the bioassay results show that the initial effluent sample is toxic, Phase
I TIE testing will be performed on that sample. The sample will also be analyzed for
chemical characterization parameters.

A meeting or teleconference with Oregon DEQ staff is also planned for the coming month
or so, to discuss Wacker's wastewater toxicity investigation approach and results. This
conference will be scheduled after DEQ has an opportunity to review this memorandum.

--- -- - --._--~-
__ . .~ .______ • ~ ~ • • 0.- __
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'fable 1
EffluentToxicit Data

available for other dilutions.
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P .. Preliminar results
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6.25 <6.25
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P

P

P

F

P

F

17

50
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50

50

25
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50

50

p

p

p

100

100

100

27-Se -93 NAS 93-1

IS-Au -94 NAS 94-50

12-0ct-94 NAS 94-61

lZ-0ct-94 CAS 94-62

6-Mar-95 CH2M 95-4

20-Mar-95 CH2M 95-19

3-A r-95 CH2M 95-20

21-A r-95 CH2M 95-24

24-A r-95 CH2M 95-25

ToxData 5/2/95
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Tab Ie 2
Effluent Characterization Data

1.'lrdlliL~II.
Bioassay NA

Fathead Acute NOEC % 100 - -
Fathead Chronic NOE( % 33 - -
Cerio Acute NOEC % 17 66 33
Cerio Chronic NOEC % 3 - -
Chemical NA

pH pH units 7. 1 6.7 6.7

Alkalinity mg/Las CaC03 5 20 12

Hardness mg/L as CaC03 300 244 184
Conductivity umhos/cm 868 690 710

TDS mWJ,., 604 554 -
TSS mgfL 7 8 -
COD mgfL 14 5 -
NH3-N mg/L 1.68 0.3 1 -
TKN mg/L 1.81 0.36 -
Chlorine Residual mg/L 0.05 0.08 0.06

m02 mg/L 17 20 -
Ox-Red Potential mV 170 - -
Fluoride mg/L 4.4 2.8 -
Sulfide mgfL U 1 - -
Sulfite mgJL U 0.5 - -
:MBAS mg/L 0.25 o.1 -
Chromium. Total lugjL 1 1 1 -
Chromium (VI) 1ig,!L U20 U8 US

U =less thanspecified method detection limit (MDL)

NA =data not yet available

ChemOata 4/24/95

----------_._--------------- -_._--
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Parametrix, Inc.
5808 Lake Washington Blvd. N.E. Kirkland, WA 98033-7350
206-822-8880 • Fax: 206·889-8808

Ms. Cindy Hetrick
North Creek Analytical
9405 SW Nimbus Avenue
Beaverton, OR 97008-7132

Consultants in Er:lgineermg and Environmental Sciences

September 18, 1995
55-1945-05 (01)

SUBJECT: FINAL RESULTS OF TOXICITY EVALUATION OF AN EFFLUENT TO
C. dubia and P. promelas

Dear Ms. Hetrick:

Please find enclosed three (3) copies of a final report outlining the results of biological
testing conducted on effluent samples P508259-1, P508288-1 and P508333-1 collected from
Wacker Siltronics on 21,23 and 25 August 1995. Testing was initiated on 22-29 August 1995
and consisted of dual endpoint bioassays using Pimephales promelas and Ceriodaphnia dubia
as the test species.

In summary, toxicity was observed in the acute data taken at 48 hours for the C. dubia
bioassay with a NOEC of 50% effluent-for survival and a LCSO of 77% effluent. No
significant toxicity was observed in the acute data taken at 48 hours for the P. promelas
bioassay with a NOEC of 100% effluent. Toxicity was observed in the final results for the
chronic C. dubia bioassay with a NOEC of 50% effluent for survival and reproduction and
a LC50 of 73% effluent. It should be noted that this data point is based on an unusually
low female to male ratio. No significant toxicity was observed in the final results for the
chronic P. promelas bioassay with NOECs of 100% effluent for both survival and growth.

Should you have any questions or comments concerning these results, please feel free to call
Mr. Kevin Brix or myself at (206) 822-8880.

Sincerely,

PARAMETRIX, INC.

d-'{((fJlfut1tt11f:lf
Sallyanne Bartlett
Project Manager

cc: K.Brix K;jG
file

scoEPA00028334



SIGNATURE PAGE

Submitted by:

Prepared by:

Approved by:

Approved by:

1J~:

Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, Washington 98033

~~
Sallyanne Bartlett
Project Manager

Kevin Brix
Director, Toxicology Laboratory

1ft-IPs
Date

I •

Date

Date

-=~~~-~=~.__._--------'~_.. --~~ scoEPA00028335
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- aANALYTICAL

September 20, 1995

Thomas J. Rothschild
Wacker Siltronic Corporation
P.O. Box 83180
Portland, OR 97283-0180

RE: Bioassay

Dear Thomas:

18939 120thAvenue N.E., Suite101 • Bothell, WA98011-9508 (206) 481-9200 • FAX 485-2992

East 11115 Montgomery, SuiteB • Spokane, WA99206-4776 (509) 924-9200 • FAX 924-9290

9405Sw. Nimbus Avenue' Beaverton, OR97008-7132 (503) 643·9200' FAX 644-2202

In response to your request, we are providing three copies of the bioassay report from
Parametrix, Inc. The chain of custody forms are also included. The samples were received
on the following dates:

1) August 21, 1995, NCA# P508259, 95-52

2) August 23, 1995, NCA# P508288, 95-53

3) August 25, 1995, NCA# P508333, 95-54

Each of these samples were shipped overnight to Parametrix, Inc., Kirkland, WA. If you
have any questions, please call me at (503) 643-9200.

~ ------..,'---1___

Howard Holmes
Project Manager

--------~---- ~~~--~------ -- ~---------~-----~-- -- ------~- --- ----- -.- -- - -------
scoEPA00028336
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18939 120th Avenue N.E., Suite WI, Bothell, WA 98011-9508 (206) 481-9200 FAX 485-2992

East 11115 Montgomery, Suite B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

CHAIN OF CUSTODY REPORT
":'~;~i! '. . : ..

.:~: :'. .'..... ". ' . ";'

CLIENT: \Jci,c...\<. e,'(" S~ \\~V)~,- (.0 <ae~~~OY') REPORT TO: TURNAROUND REQUEST in Business Days *

ADDRESS: i'200 N\,J r,-(>~-\ 'Av (l,"1'\\.\.~ '"'"""c V"f'\U;'--S .~ ~\-~ ~ ,,\:\J Organic & Inorganic Analyses

\'e~\\~v1 O'f"~~«""T'\ C\l~\O BILLING TO: \..Jc,~\<.'L"'" <;"' \ -\- 't""C 'Y'l~ C. ~ [J 0 0 0
)

P.O. NUMBER: ~GC1qg (Please Select One)

PHONE: ,?q0- :Zc"20 FAX: '2'-\\ - -,SC\9 NCA QUOTED: Fuels & Hydrocarbon Analyses

PROJECT NAME: -Q,"' ~ 0- 'l7s.c..y Analysis

~;J//
0 0 0 0

PROJECT NUMBER: c\':S-b'"2 . Request: * Turnaround Requests less than standard will incur Rush Charge•.

SAMPLED BY: \'nt'...-.c.. s.. -:S-, ~Cl-\~ ~~.\,",'\ lJ Jj / 'f7~B~Cd FAX RESULTS BY:

SAMPLE IDENTIFICATION: SAMPLING MATRIX DOF 6/ / COMMENTS & NCASAMPLE

(NUMBER OR DESCRIPTION) DATE I TIME (W,S,O) CONT. PRESERVATIVES USED NUMBER

C\.5-:G'1
'1 \ f7""1) a,s

W I :X c.. e6\ \ \.\ 6 L (R5Qf12/)~1. DS~o

2. <, /il'~

-, , ,
3. "-
4. -.
5. -.
6. -,
7. ~
8. <,
9. -.
10.

-,
~.,. .> , \ I I

RELINQUISHED BY, J),.......~~~_ll..;]} DATE: :2 \ 'R,,-~;{1-5
/{ (t.j----- .' --_..----.~~- DATE:q/:z/ :v $'RECEIVED BY: _.;.- . ./.-'>c.~ ~

PRINT NAME:\~.. ~:S. ~o ~ FIRM: W c...c...'K.~'f' TIME: ,If!(¥ PRINT NAME: FIIRM: .N("d TIME: /!J"SS
"'--::C::h - ~---,.

f;'t

RECEIVED BY: .A/.Z/lr.1~ (:;{!{./jJj DATE:'6j2//VRELINQUISHED BY: c: . .: Z'l'2'""".z.-' ~' DATE:

PRINT NAME: FIRM: TIME: PRINT NAME: 'S('tY?2 )1(~(JI./;ClFIRM: Nc4 TIME: U1m
ADDITIONAL REMARKS: ~') c 1Aoc..\ I(.;\~~c.\. ?e\+.-\- - o..C,.1..'" ~ ("~i"\c.\. e,'-'-(t' .....\<, ; :r. 'fl \\.1 £ ~ B/ uC.ct,*-'.SI/()(\ I ~44

E'P'ft If.tC'c/~..LW1 02.7
PAGE OF

COC Rev 6, 10194
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3. NORTH
= CREEK
~ .5 ANALYTICAL.

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011·9508 (206) 481-9200 FAX 485-2992

East 11115 Montgomery, Suite B, Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

CHAIN OF CUSTODY REPORT
. . ~': . .. -...... -',"';; , ·&~t.(,1i~·. i',;: ':." I, ;~

CLIENT: We,-"\<.~~" s: \+-r~"t)~ L V",,-Y't1' '("cd- ~ o vt. REPORT TO: TURNAROUND REQUEST in Business Days *

ADDRESS: '1..cc tv.\...:.. t='\,-,~~ 'ft'4~"'\.\~ \\.e Y""c..~~. \\c-\\ Sr0"': \~ Organic & Inorganic Analyses

fc'(" \-\c:;.",e\) do{ ~~0y\ C\.i2 \6 BILLING TO: ~~I;.,,~~ s: I+,c y\~ c. ~ 0 0 0 0
P.O. NUMBER: ;s;r 4';:8'1.~ (Please Select One)

PHONE: '1li1>-1.0'10 FAX: '2q\~ tSqCt NCAQUOTE#: Fuels & Hydrocarbon Analyses

PROJECT NAME: Analysis /d 0 0 0 0
PROJECT NUMBER: ct 5-.s~ Request • Turnaround Requests less than standard will incur Rush Char!

SAMPLED BY: \'\.,c:'........~s. ~. ~~-\-\,. sc..,~~ \1
I._~<t /

FAX RESULTS BY:

SAMPLE IDENTIFICATION: SAMPLING MATRIX /fOF COMMENTS & NCASAMPLE
/ c:J /

(NUMBER OR DESCRIPTION) DATE/ TIME rw,S,O) CONT. ____l_~ PRESERVATIVES USED NUMBER

qS-S~
'2~ l1~Q.S

W I >< Coc>\ , '-tee ,P5CfJi88--11. 6''">0, - iiRO2.

3.

4.

5.

6.

7.

8. ..- ._----_.._.
-~-- -------

9.

10. ./"? -:-f- I

RELINQUISHED BY: ~~_m ....~.JJ DATE: ':2 3 'F/I,..f.)qS RECEIVED BY: 0?C-~~ DATE: cb 7/r5
PRINT NAME:~-.c..&~. (1-,ot~;lJ FIRM: Wc..~\<e..:f" TIME: tl \0 PRINT NAME: FIRM:N rr:/- TIME: //10
RELINQUISHED BY: /CS:.·y(--~~ DATE: RECErvED BY,~~~. DATE: ~/23/'9J
PRINT NAME: FIRM: TIME: PRINT NAME: .5tiJ"2'2. Heelu FIRM: NcA TIME: /'/{)O
ADDITIONAL REMARKS: 01 ~'-"-'\'\ t.,J, -"o~ ....-\ - o,c,....\e.., n. .....c\ I:,.\ue y;',c. • :r~w ~"AJfJIJ()j It- ~q/acI ~d

)

EofjYf/~eJ~/(J)7 PAGE OF
CDC Rev 6, 10194
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FAX485-2992~
FAX 924-9290

FAX 644-2202

18939 120/h Avenue N.E., Suite 101, Bothell, WA 98011-9508 (206) 481-9200

East IIll5 Montgomery, Suite D, Spokane, WA 99206-4779 (509) 924-9200
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200

SAMPLES

ORIGINATING

FROM:

~NORTH

.= CREEI{-= § ANALYTICA~

SUBCONTRACTING CI-IAIN OF CUSTODY REPORT

SUBCONTRACTOR: 16roY?1etr!L .._~ ._. REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTH CREEK$' 9-/-95
ADDRESS: __.lj)1d-Y- lfefo:cl. _.~_._ NEXT.E~S_IN__E_<_S_S_D_AY_RU_S_H

1
__

INVOICE IN DUPLICATE WITH CHAIN TO: 2 BUSINESS DAY RUSH
---------------t---I

NCA DOTHELL, ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH\--------------------.---- --.- ---..... -------------1--
PHONE: FAX:

NCA PROJECT NUM:BER:!f5CJl)3 ,:)..3
P.O. NUM13ER:

Analysis

5 BUSINESS DAY RUSH ~

10 BUSINESS DAYS~ARD /

Request;

SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX # OF COMMENTS & SAMPLE

SAMPLE NUMBER NUMBER

1 7508383 ~ I
2.

3.

4.

5.

6.

7.1-----------\·_-------1--·------ .--------- .-._---- '--..-.. ------- ". --._ --- .. --..------ ------. ----- -.--- -----------1-------1
8.1-----------------~--------- -------_.....-.-....... '-.----- ------- ..- ..... ------.... -...... ------- -..---.. --- -.....----..----- ----....--------------·-·------1-------1

9.
I----------I-~----I·------- ----- .'-------- ---,,--- .----._ ..-...----. ------ ..----..---..--------·-I~---------,..------!
10.

ADDITIONAL REMARKS:

TIME: FIRM:

DATE:

TIME:

'DATE:

TIME:

IPAGE / OF )
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SUMMARY OF TEST CONDITIONS AND RESULTS

Dual Endpoint Ceriodaphnia dubia and Pimephales promelas Bioassays.

Test Title:

Testing Dates:

Test Facility:

Test Sponsor:

Test Material:

Test Species:

Source:

Test Type:

Duration:

Toxicity Evaluation of an Effluent to Ceriodaphnia dubia and
Pimephales promelas

Ceriodaphnia dubia: 22-29 August 1995
Pimephales promelas: 22-29 August 1995

Parametrix, Inc.; 5808 Lake Washington Boulevard NE; Kirkland,
Washington 98033

Ms. Cindy Hetrick; North Creek Analytical; 9405 SW Nimbus
Avenue; Beaverton, Oregon 97008-7132

Effluent samples collected on 21, 23 and 25 August 1995

Ceriodaphnia dubia
Pimephales promelas (Fathead minnow)

Ceriodaphnia dubia: laboratory stock cultures
Pimephales promelas: Aquatic BioSystems; Fort Collins, CO

Dual Endpoint for Ceriodaphnia dubia and Pimephales promelas

Ceriodaphnia dubia: 48 hours and 7 days
Pimephales promelas: 48 hours and 7 days

'fest Concentrations: 0, 6.25, 12.5, 25, 50 and 100%

Parametrix, Inc. iv September 1995
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Summary of 48~hour results:

Ceriodaphnia dubia Pimepha/es prome/as

Evaluation

NOEC

LOEC

LC50

Summary of final results:

Survival

50%

>100%

TI%

Survival

100%

>100%

>100%

Ceriodaphnia dubia

Evaluation Survival Reproduction

NOEC 50% 50%

LOEe 100% >50%

LC50 73% N/A

Reference
toxicant (LC50) 4 ppb Cu N/A

N/A = Not applicable

Parametrix; Inc.

-~--~~~ -~---- ------------ -~-----,-----

v

Pimepha/es prome/as

Survival Growth

100% 100%

>100% >100%

>100% N/A

131 ppb cu N/A

September 1995
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1. INTRODUCTION

This report summarizes the procedures and results of biological testing conducted on
effluent samples P508259-1, P508288-1 and P508333-1 collected from Wacker Siltronics on
21, 23 and 25 August 1995. All testing was conducted by Parametrix' ToxicologyLaboratory
in Kirkland, Washington. Testing consisted of two dual endpoint chronic bioassays "Using
Ceriodaphnia dubia and Pimephales promelas as test organisms.

Parametrix, Inc. 1 September1995
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2. TEST METHODS AND CONDITIONS

2.1 Sample Handling

Whole effluent samples were collected on 21, 23 and 25 August 1995 and shipped via
overnight carrier to Parametrix' Toxicity Testing Laboratory, where they were stored in a
refrigerator set at 40 C until used for testing. Upon sample arrival, a subsample was
collected for analysis of temperature, pH, salinity, dissolved oxygen, conductivity, hardness,
alkalinity, ammonia and total residual chlorine. Whole, dechlorinated samples were used
to conduct both bioassays.

2.2 Source and Condition of Organisms

C. dubia were obtained from laboratory stock cultures and were ::;24 hours old at test
initiation. P. promelas were obtained from Aquatic BioSystems in Fort Collins, CO and
were :5 24 hours old at test initiation, A reference toxicant test was conducted on each test
species to assess the relative health of the test organisms and to ensure that their sensitivity
fell within an expected concentration range. Copper as copper sulfate, was used as the
reference toxicant for the C. dubia and P. promelas tests.

2.3 Test Methods

All chronic toxicity testing was conducted in accordance with Short Term Methods for
Measuring the Chronic Toxicity of surface and Receiving Waters to Freshwater Organisms
(Second Edition), EPA/600/4-89/001, March 1989. Test procedures were modified in
accordance with Whole Effluent ToxicityTesting Guidance Document, Oregon Department
of Environmental Quality, January 1993. Summaries of test conditions are presented in
Tables 1 and 2.

Parametrix; Inc.

_____~. __~ ~__- - 0 _

2 September 1995
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Table 1. Summary of test conditions for the dual endpoint Ceriodaphnia dubia bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-05 (01)

Date: 22-29 August 1995

'fest Protocol:

Test Material:

Test Organisms/Age:

Source:

Number/Container:

Volume/Container:

Test Concentrations:

Replicates:

Reference Toxicant:

Test Duration:

Short Term Methods for Measuring the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms (Second Edition), EPA/600j4­
89/001, March 1989. Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Environmental Quality, January 1993.

Whole effluent collected from Wacker Siltronics

C. dubia; :=;24 hrs old

In-house culture

1

15ml

0, 6.25, 12.5, 25, 50 and 100%

10

Copper as copper sulfate

7 days

Control/Dilution Media: Lab prepared synthetic water (80-120 mgjl as CaC03)

Test Chambers:

Lighting:

Photoperiod:

Aeration:

Feeding:

Temperature:

Chemical Data:

Effect Measured:

Test Acceptability:

30 ml polypropylene beakers

Fluorescent bulbs (50-100 foot candIes)

16 hours light; 8 hours dark

None

Daily: 100 JLl Selenastrum suspension; 100 JLl yeast/Cerophylljtrout chow (YeT)

25 ± 1° C

pH and dissolved oxygen measured at renewal for each concentration and the
control (both initial and final solutions); temperature measured in environmental
chamber at initiation and every 24 hours; specific conductivity measured at test
initiation and termination in control and 100% effluent; conductivity, salinity,
hardness, alkalinity, ammonia and residual chlorine measured for each new
effluent sample

Mortality and reproduction

Control mortality ~20%; 2,.60% of control organisms produce three broods with
an average total of 15 or more offspring for the first three broods

Parametrix; Inc. 3 September 1995
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Table 2. Summary of test conditions for the dual endpoint Pimephales promelas bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-05 (01)

Date: 22-29 August 1995

Test Protocol: Short Term Methods for Measuring the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms (Second Edition), EPA/600/4­
89/001, March 1989. Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Environmental Quality, January 1993.

Test Material: Whole effluent collected from Wacker Siltronics

Test Organisms/Age: P. promelas (fathead minnow); ~24 hrs old

Source: Aquatic BioSystems, Inc.; Fort Collins, CO

Number/Container: 10

Volume/Container: 400 ml

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100%

Replicates: 4

Reference Toxicant: Copper as copper sulfate

Test Duration: 7 days

Renewal: Daily

Control/Dilution Media: Lab prepared synthetic water (80-120 mgjl as CaC03)

Test Chambers: 1 liter glass beakers

Lighting: Fluorescent bulbs (50-100 foot candles)

Photoperiod: 16 hours light; 8 hours dark

Aeration: None

Feeding: 0.15 ml newly hatched «24 hrs old) brine shrimp nauplii twice daily

Temperature: 25 ± 10 C

Chemical Data: pH and dissolved oxygen measured at renewal for concentration and the
control (both initial and final solutions); specific conductivity measured at test
initiation and termination in control and 100% effluent; temperature
measured in environmental chamber at test initiation and every 24 hours;
conductivity, hardness, alkalinity, ammonia, and residual chlorine measured
for each new effluent sample

Effect Measured: Mortality and growth

Test Acceptability: Control mortality ..;5.20%; control final mean dry weight ;;:: 0.25 mg

Parametrix, Inc. 4 September 1995
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3. RESULTS

Daily records of biological and chemical data collected during testing are included in the
appendices of this report.

3.1 Initial Chemical and Physical Determinations

The results of initial chemical and physical determinations made for the effluent samples
are summarized in Table 3.

Table 3. Initial chemical and physical determinations for effluent samples

Effluent Collection Date
Parameter
Measured 8/21/95 8/'23/95 8/25/95

Receiving Temperature (0C) 12 11 5

Salinity (ppt) 0 1 0

Dissolved oxygen (ppm) 9.2 10.0 9.8

Receiving pH 6.9 7.1 7.2

Conductivity (~HMOS) 800 850 700

Hardness (ppm as CaCO J) 311 294 292

Alkalinity (ppm as CaCOJ) 11 12 14

Residual Chlorine (ppm) Initial: 0.03 0.03 0.03

Final: <0.01 <0.01 <0.01

Ammonia (ppm) 2 1 1

3.2 Test Results

Toxicity test results are summarized in the Executive Summary at the front of this report
and again in Table 4. The results of reference toxicant testing and control responses were
within the expected ranges. In summary, toxicity was observed in the acute data taken at 48
hours for the C. dubia bioassay with a NOEC of 50% effluent for survival and a LC50 of
77% effluent. No significant toxicity was observed in the acute data taken at 48 hours for
the P. promelas bioassay with a NOEC of 100% effluent. Toxicity was observed in the final
results for the chronic C. dubia bioassay with a NOEC of 50% effluent for survival and
reproduction and a LC50 of 73% effluent. It should be noted that this data point is based
on an unusually low female to male ratio. No significant toxicity was observed in the final
results for the chronic P. promelas bioassay with NOEes of 100% effluent for both survival
and growth.

Parametrix, Inc. 5 September 1995
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Table 4. Summary of toxicity test results

Summary of 48-hour results:

Evaluation

NOEC

LOEC

LC50

Summary of final results:

Ceriodaphnia dubia

Survival

50%

>100%

77%

Pimephales promelas

Survival

100%

>100%

>100%

Ceriodaphnia dubia Pimephales promelas

Evaluation Survival Reproduction

NOEC 50% 50%

LOEC 100% >50%

LC50 73% N/A

Reference
toxicant (LC50) 4 ppb Cu N/A

N/A = Not applicable

Parametrix; Inc. 6

Survival

100%

>100%

>100%

131 ppb Cu

Growth

100%

>100%

N/A

N/A

September 1995
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Parametnx; Inc. 7 September 1995
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APPENDIX A

DUAL ENDPOINT Ceriodaphnia dubia TOXICITY TEST DATA

. - ._----------_._~-~,-----~.~--~---- _. -._-- -----------_.--
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test Nl.Ili:Jer: 571 (x) Chronic ( ) Acute hours
Test Date: 22-Aug-95

Source: ~. CREEK Test Material: EFF2 (%)

Cont. Oai ly Survival Prop Total Hax
Conc Rep No. Sex Start 2 3 4 5 6 End Alive Young YOClng

0.00 0 1 F 1 1 1 1.00 17
0.00 D 2 M 1 1 1 1.00
0.00 0 3 F 1 1 1 1.00 15
0.00 0 4 M 1 1 1 1.00
0.00 0 5 F 1 1 1 1.00 17
0.00 0 6 M 1 1 1 1.00
0.00 0 7 M 1 1 1 1.00
0.00 0 8 F 1 1 1 1.00 15
0.00 0 9 H 1 1 1 1.00
0.00 0 10 M 1 1 a 0.00
6.25 0 1 F 1 1 1 1.00 13
6.25 0 2 F 1 1 a 0.00 11
6.25 0 3 M 1 1 1 1.00
6.25 0 4 M 1 1 1 1.00
6.25 0 5 M 1 1 1 1.00
6.25 0 6 F 1 1 1 1.00 13
6.25 0 7 M 1 1 1 1.00
6.25 0 8 F 1 1 1 1.00 18
6.25 a 9 M 1 1 1 1.00
6.25 0 10 M 1 1 1 1.00

12.50 D 1 H 1 1 1 1.00
12.50 D 2 M 1 1 1 1.00
12.50 D 3 F 1 1 1 1.00 16
12.50 0 4 F 1 1 1 1.00 19
12.50 0 5 F 1 1 1 1.00 15
12.50 0 6 M 1 1 1 1.00
12.50 0 7 M 1 1 1 1.00
12.50 D 8 M 1 1 1 1.00
12.50 0 9 M 1 1 1 1.00
12.50 0 10 M 1 1 1 1.00
25.00 0 1 M 1 1 1 1.00
25.00 D 2 M 1 1 1 1.00
25.00 0 3 F 1 1 1 1.00 16
25.00 0 4 F 1 1 1 1.00 20
25.00 0 5 M 1 1 1 1.00
25.00 0 6 M 1 1 1 1.00
25.00 D 7 F 1 1 1 1.00 20
25.00 D 8 M 1 1 1 1.00
25.00 D 9 F 1 1 1 1.00 21
25.00 D 10 M 1 1 1 1.00
50.00 D 1 M 1 1 1 1.00
50.00 0 2 M 1 1 1 1.00
50.00 0 3 M 1 1 1 1.00
50.00 0 4 M , 1 1 1.00
50.00 0 5 M 1 1 1 1.00
50.00 0 6 F 1 1 1 1.00 10
50.00 D 7 M 1 1 1 1.00
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test NlJlIber: 571 (x) Chronic ( ) Acute hours
Test Date: 22-Aug-95

Source: N. CREEK Test Material: EFF2 (%)

Cont. Daily Survival Prop Total Max
Cone Rep No. Sex Start 2 3 4 5 6Eoo Alive Young Young

50.00 D 8 F 1 1 1 1.00 19
50.00 D 9 M 1 1 1 1.00
50.00 0 10 M 1 1 1 1.00

100.00 0 1 F 1 a 0 0.00 0
100.00 0 2 F 1 1 a 0.00 a
100.00 0 3 F 1 1 0 0.00 a
100.00 0 4 F 1 0 0 0.00 0

100.00 0 5 F 1 a a 0.00 a
100.00 0 6 F 1 a a 0.00 a
100.00 0 7 F 1 a a 0.00 a
100.00 0 8 F 1 a a 0.00 a
100.00 0 9 F 1 a a 0.00 a
100.00 0 10 F 1 a a 0.00 a
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Test Date:
SampLe Date:

Species:
Test Type:

8/22195
8121/95

Ceriodaphnia dubia
Chronic

Parametrix ToxicoLogy Laboratory

Test Nunber
Test MateriaL

Source

571
EffLuent - Industry
N. CREEK
North Creek AnalyticaL

x

End Point

ProportIon ALIve

Proportion ALive

Reproduction

End Point

ProportIon ALIve

Proportion ALive

Reproduction

SUMMARY

Day Transformation Cone #Reps Mean StDev % Surv

2 No transformatIon
X 0.000 0 10 1.00 0.000
X 6.250 0 10 1.00 0.000
X 12.500 0 10 1.00 0.000
X 25.000 0 10 1.00 0.000
X 50.000 0 10 1.00 0.000
X 100.000 0 10 .20 .422

7 No transformation
X 0.000 0 10 .90 .316
X 6.250 0 10 .90 .316
X 12.500 0 10 1.00 0.000
X 25.000 0 10 1.00 0.000
X 50.000 0 10 1.00 0.000

100.000 0 10 0.00 0.000

No transformation
X 0.000 0 4 16.00 1.155
X 6.250 0 4 13.75 2.986
X 12.500 0 3 16.67 2.082
X 25.000 0 4 19.25 2.217
X 50.000 0 2 14.50 6.364

100.000 0 10 0.00 0.000

X = indicates concentrations used in caLcuLations

- HYPOTHESIS TEST -

Day Transformation/AnaLysis NOEC LOEC TU MSE "'SO

2 No transformatIon
Fish er Exact 50.000 100.000 2.00

7 No transformation
Fisher Exact 50.000 100.000 2.00

No transformation
MuLtiple t-tests w/Bonfe > 50.000 > 50.000 < 2.00 7.889

- PROPORTION POINT ESTIMATE -

End Point Day Method P Conc 95% CI TU

ProportIon ALIve 2
EC 50 77.111 1.30

Proportion Alive 7 Spearman-Karber
EC 50 72.621 1.38

- GROWTH POINT ESTIMATE -

End Point P IC 95% CI

ReprOdUctIon
IC 50 71.724 50.14 - 76.64
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9/13/95- 9:03 am TOXIS ANALYSIS SUMMARY

[water Flea

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/22/95 EFF2 (%) N. CREEK EPAF 89 571

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact Auto growth select
No transformation
One-tailed, decreasing

-.01
0.00

1 control

.01

.01

.05

- EC/LC Method: S (P,S,G,L,N) Superdunnet: 4000

GROWTH

Auto growth select

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GR Reproduction
EPA Flowchart
No transformation
One-tailed, decreasing

-.01
0.00

1 control

.01

.01

.05

_ Calculate IC? Y (Y,N) IC resamples: 120

Errors/Warnings
-Ib:==:==========

Type Number

~ EC/LC 907 Cannot compute confidence limits for Spearman-Karber LC/EC
50

IC a Analysis completed with no errors

PROP 0 Analysis completed with no errors

GROW 0 Analysis completed with no errors
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Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

5pecies: Ceriodaphnia dubia
rest Material: Effluent - Industry (%)
Endpoint: Total young

Test Number: 571
Test Date: 8/22/95

-:oncentration

0.0000
6.2500

12.5000
25.0000
50.0000

100.0000

Mean

16.0000
13.7500
16.6667
19.2500
14.5000

0.0000

Pooled
Mean

16.4000
16.4000
16.4000
16.4000
14.5000

0.0000

Proportion
Response

0.0000
0.0000
0.0000
0.0000
0.1159
1. 0000

o Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

50 71.7241 50.138 76.638

-Aote: # bootstrap resamplings = 120
Note: Confidence limit adjustment factor - 1.5

1. 00
:l

-r
_0

?
~D

r 0.75

-t 0.50
_e,

s
-p

o
-1

.» 0.25
e

o

0.000. 0 . 0 ..•... 0

0.0 24.2 48.5

Concentration

72.7 97.0
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Spearman-Karber Analysis for EC/LC 50

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Effluent - Industry
Endpoint: End

Number
Conc Exposed Mortalities

0.00 10 1
6.25 10 1

12.50 10 0
25.00 10 0
50.00 10 0

100.00 10 10

Spearman-Karber EC/LC 50 estimate:
95% lower confidence:
95% upper confidence:

untrimmed Spearman-Karber

72.621
-1. 000
-1.000

Test Number: 571
Test Date: 8/22/95
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9/13/95

IceriodaPhnia

Lab species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL co 8/22/95 EFF2 (%) N. CREEK EPAF 89 571

Fisher Exact

Transformation

No transformation

Auto growth select 1 control

Prop.
Conc Alive P

X 0.000 .90
X 6.250 .90 1.000
X 12.500 1. 00 1. 000
X 25.000 1.00 1. 000
X 50. ODD 1. 00 1.000

100.000 0.00 .000

NOEC LOEC TU Alpha Tail Based on

50 100 2 .05 One-sided Fisher Exact

------ - ----- --
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9/13/95 TOXIS ANALYSIS SUMMARY

IceriodaPhnia Reproduction

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CO 8/22/95 EFF2 (%) N. CREEK EPAF 89 571

EPA Flowchart Auto growth select 1 control

Cone Mean SO N T

Data transformation: No transformation
X 0.000 16.00 1.155 4
X 6.250 13.75 2.986 4
X 12.500 16.67 2.082 3
X 25.000 19.25 2.217 4
X 50.000 14.50 6.364 2

100.000 0.00 0.000 10

1.133
-.311

-1. 636
.617

NOEC LOEC TU Alpha Tail Based on

>50 >50 <2 .05 One-sided Bonferroni T

Critical T

2.561

Bonferroni T Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSO %
Reduction

MSE from Control critical T

7.8888 31. 7894 2.561

Alpha W Cutoff W Normal?

.01 .970593 .851 Yes

Alpha B PCB) Equal Var?

.01 9.1395 .05770 Yes
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APPENDIX B

DUAL ENDPOINT Pimephales promelas TOXICIlY TEST DATA
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Parametrix, Inc.
5808 Lake Washingron Blvd

Kirdand, WA 98033

CHRONIC FATI1EAD DAILY MONITORING

Sample

Source

Collection Dates

Test Dates
J I

Tcmp(oq

Day 0 Day 1
z:; 1-;)

Day 2..-
2-7

Day3

"5".....

Day4
L)

DayS Day 6

t.~ 2:)
Day?

-z...:J
DayB

pH

Conc. I~, Initial Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final I Initial Final

Control I i,{'; ?J./ .", .e l.'f 7'1 I'1 71 7'1 f '!F 'to 1-li 7); 7:1 7.1 I
k2t:.f1v I i?o ", ~.V 7&j 7& T9 7...:r i: 7·1 I 6.{) 7·'6 7~ 1."7 1." I
12S';0 'GD ~.C 'If.') 11..<, 7B 7') 7,>( :J. i' P -Zq '['tf '77 71.: '/ 6 I
2Z)7l/o ·9 7.,Cj q.1) 7.~ 7~ 7' 7 7. 7 },1- 1) 7.q 7., f77 7G "7_S

5T/'!c --'1 1'6 1.'1 7.1 17 7 L 7'G 1-1... 7.1 1'1> 7.i;;, .7' 7. ..( 1.'1
//JlJ"/', 0 7.2- /.1...- "7. 2-. .,. ~ 7-1 7-7- f.1 1· J it.! 1. i 7.2- 7. ( '1. J,

Control

Dissolved Oxwen (mg/L)

Initial Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

'irA :,y., 1-~ 7. 5- 7.2- 71:. .j 'Vi i.,1- 'U. 7.~ .., t. lO -f,O

7-'!, ,.r "").0.{ 17~ 17,1 7'10 7i:- 1,'1 Cot- 7(;, lZ. 7.\!, '1·1 -]0

7-'0 ,.b 4.'1 I., -> 71 7·(, 72- v{ (,T "'1 7 {·O 7.1. TO in 0'0

7'6 (,7 1.'{ 17 "I 7.1 76 7-2- VI (...t J-C '1-0 1G 7.0 h.£'
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Parametrix Toxicology laboratory

FISH TEST DATA

Test Nunber: 572 (x) Chronic ( ) Acute hours
Test Date: 22-Aug-95

Source: N. CREEK Test Materi at: EFF2 (%)

.. Cant. Daily SurvivaL Prop Weight
Conc Rep No. Start 1 2 3 4 5 6 End ALive IFish

0.00 D 1 10 10 10 1.00 .38000
0.00 D 2 10 10 10 1.00 .36000
0.00 0 3 10 10 7 .70 .37000
0.00 0 4 10 10 5 .50 .44000
6.25 0 1 10 10 10 1.00 .44000
6.25 0 2 10 10 10 1.00 .30000
6.25 0 3 10 10 10 1.00 .35000
6.25 0 4 10 10 2 .20 .74000

12.50 0 1 10 10 10 1.00 .46000
12.50 0 2 10 10 10 1.00 .38000
12.50 0 3 10 10 10 1.00 .40000
12.50 0 4 10 10 10 1.00 .41000
25.00 0 1 10 10 10 1.00 .45000
25.00 0 2 10 10 10 1.00 .36000
25.00 0 3 10 9 8 .80 .44000
25.00 0 4 10 10 10 1.00 .42000
50.00 0 1 10 10 10 1.00 .40000
50.00 0 2 10 9 9 .90 .40000
50.00 0 3 10 10 10 1.00 .40000
50.00 0 4 10 10 10 1.00 .40000

100.00 0 1 10 10 10 1.00 .45000
100.00 0 2 10 10 9 .90 .44000
100.00 0 3 10 10 10 1.00 .39000
100.00 0 4 10 10 9 .90 .44000
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Test Date
Sample Date

Species
Test Type

.'.

8/22/95
8/21/95

Pimephales promelas
Chronic

Parametrix Toxicology Laboratory

Test Number
Test Material

Source

572
Effl~ent - Industry
N. CREEK
North Creek Al7lalytical

%

SUMMARY

End Point Day Transformation Conc #Reps Mean StOev % Surv

ProportIon ALIve 2 Arc sIne sqrt wi adj.
X 0.000 0 4 1.41 0.000
X 6.250 0 4 1.41 0.000
X 12.500 0 4 1.41 0.000
X 25.000 0 4 1.37 .081
X 50.000 0 4 1.37 .081
X 100.000 0 4 1.41 0.000

Proportion Alive 2 No transformation
0.000 0 4 1.00 0.000
6.250 0 4 1.00 0.000

12.500 0 4 1.00 0.000
25.000 C 4 .98 .050
50.000 0 4 .98 .050

100.000 0 4 1.00 0.000

Proportion Alive 7 Arc sine sqrt wi adj.
X 0.000 0 4 1.15 .314
X 6.250 0 4 1.17 .474
X 12.500 0 4 1.41 0.000
X 25.000 0 4 1.34 .152
X 50.000 0 4 1.37 .081
X 100.000 0 4 1.33 .094

Proportion Alive 7 No transformation
0.000 D 4 .80 .245
6.250 0 4 .80 .400

12.500 0 4 1.00 0.000
25.000 D 4 .95 .100
50.000 D 4 .98 .050

100.000 0 4 .95 .058

Weight No transformation
X 0.000 0 4 .39 .036
X 6.250 0 4 .46 .197
X 12.500 D 4 .41 .034
X 25.000 D 4 .42 .040
X 50.000 D 4 .40 0.000
X 100.000 D 4 .43 .027

X = indicates concentrations used in ca'lculations

. HYPOTHESIS TEST -

End Point Day TransformationlAnalysis NOEC LOEC TU MSE "'SO

ProportIon Alive 2 Arc sIne sqrt wi ad].~
Steel many-one rank tes S10~000 >100.000 < 1.00 .002

Proportion Alive 7 Arc sine sqrt wi adj. ~
Steel many-one rank test >100.000 >100.000 < 1.00 .060

Weight No transformation
Steel many-one rank test >100.000 >100.000 < 1.00 .007

, .
:~

- PROPORTION POINT ESTIMATE -

End Point Cay Method P Conc 95% CI TU

ProportIon ALIve 2 Problt
EC 25 > 100.000 < 1.00
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9/06/95- 3:46 pm TOXIS ANALYSIS SUMMARY

IFi s h Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/22/95 EFF2 (%) N. CREEK EPAF 89 572

statistics Parameters

PROPORTION

.01

.01

.05

1 control

Variance:
Alpha Normality:

NOEC:

PA Proportion Alive
EPA Flowchart Auto growth select
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1. OQ,,:,:

:... ;.;,.... -

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

EC/LC Method: P (P,S,G,L,N) Superdunnet: 4000

GROWTH

Auto growth select

.01

.01

.05

1 control

variance:
Alpha Normality:

NOEC:

GW Weight
EPA Flowchart
No transformation
one-tailed, decreasing

-.01
0.00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

-Calculate IC? Y (Yr,,~) IC resamples: 120

~r Errors/Warnings

Type Number

EC/LC 68

IC 71

PROP 0

proportion of responses at all doses <= proportion of
responses for the control
No linear interpolation estimate can be calculated - none
of t~e group response means < 100-p % of the control
response me
Analysis completed with no errors

GROW 0 Analysis completed with no errors
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9/06/95

'Fish Larvae

TOXIS ANALYSIS SUMMARY

proportion Alive Day 7

Lab Species Date Test Material Permit Protocol Test Number

WAPTL PP 8/22/95 EFF2 (%) N. CREEK EPAF 89 572

EPA Flowchart Auto growth select 1 control

Cone Mean SO N T
Sum of
Ranks

Data transformation: Arc sine sqrt w/ adj.
X 0.000 1.15 .314 4
X 6.250 1.17 .474 4 -.143
X 12.500 1.41 0.000 4 -1. 508
X 25.000 1.34 .152 4 -1.069
X 50.000 1.37 .081 4 -1. 273
X 100.000 1.33 .094 4 -1. 038

Data transformation: No transformation
0.000 .80 .245 4
6.250 .80 .400 4 -.143

12.500 1.00 0.000 4 -1. 508
25.000 .95 .100 4 -1.069
50.000 .98 .050 4 -1. 273

100.000 ." . .95 .058 4 -1. 038
oj"-. ~ '.·w~~.

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Steel

19.000
22.000
21. 000
21.000
20.000

19.000
22.000
21. 000
21. 000
20.000

critical Sum of Ran

10

Dunnett Test:

~'''.' ..

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSO %
Reduction

MSE from Control critical T

.06034 46.4475 2.41

Alpha W Cutoff W Normal?

.01 .855494 .884 No

Alpha B PCB) Equal Var?

.01 9999 0 No
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9/06/95 TOXIS ANALYSIS SUMMARY

IFiSh Larvae

Lab Species Date.
Weight

Test Material Permit Protocol Test Number

WAPTL PP 8/22/95 EFF2 (%) N. CREEK EPAF 89 572

EPA Flowchart Auto growth select 1 control

Sum of
Cone Mean SO N T Ranks

Data transformation: No transformation
X 0.000 .:~.,39 .036 4
X 6.250 ", 46 .197 4 -1.161 17.500
X 12.500 .41 .034 4 -.415 22.500
X 25.000 .42 .040 4 -.497 21. 000
X 50.000 .40 0.000 4 -.207 22.000
X 100.000 .43 .027 4 -.705 24.000

NOEC LOECTU Alpha Tail Based on

>100 >100 <1 .05 One-sided Steel

critical Sum of Ran

10

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control Critical T

.00727 37.5034 2.41

Alpha W Cutoff W Normal?

.01 .755818 .884 No

Alpha B PCB} Equal Var?

.01 9999 0 No
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APPENDIX C

REFERENCE TOXICANT DATA
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test Nunber: REFTOX185
Test Date: 2-Aug·95

Source: REf

( ) Chronic (x) Acute 48 hours

Test Material: CUSO (ug/l)

Cont. Daily Survival Prop Tatal. Max
Cone Rep No. Sex Start 1 2 3 4 5 6 End ALive Yaung Yaung

0.00 0 1 F 5 4 .80
0.00 0 2 F 5 5 1.00
2.50 I) 1 F 5 3 .60
2.50 0 2 F 5 3 .60
5.00 0 1 F 5 1 .20
5.00 0 2 F 5 3 .60

10.00 0 1 F 5 1 .20
10.00 0 2 F 5 0 0.00
20.00 D 1 F 5 0 0.00
20.00 D 2 F 5 0 0.00
40.00 0 1 F 5 0 0.00
40.00 0 2 F 5 a 0.00
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Test Date: 8/02/95
SalIlPle Date:

Species: Ceriodaphnia dubia
Test Type: Acute - 48 hOlJrS

Parametrix Toxicology Laboratory

Test Hurb!r
Test Material

Source

REFTOX1as
Copper sulfate
REF
Reference Toxicant

u9'/l

End Point

ProportIon ALIve

Proportion Alive

stR4HARY

Day Transfonnation Conc #Reps Mean SUlev % SUN

"2 Are S1ne sqrt ~/ adJ.
X 0.000 0 2 1.23 .168
X 2.500 0 2 .89 0.000
X 5.000 0 2 .67 .299
X 10.000 0 2 .34 .168

20.000 0 2 .23 0.000
40.000 0 2 .23 0.000

2 No transfonnation
0.000 0 a .90 .141
2.500 0 2 .60 0.000
5.0001> 2 .40 .283

10.000 D 2 .10 .141
20.000 0 2 0.00 0.000
40.000 D 2 0.00 0.000

X ,. indicates concentrations used in calculations

- KYPOTHESIS TEST •

End Point

ProportIon ALIve

Day Transformation/Analysis

"2 Arc sIne sqrt w/ adj.
Dunnett • t·test

HOEC LOEC TtJ NSE

.024

MSO

- PROPORTION POINT ESTIMATE -

End Point

Proportlon Alive

Day Method

"2 Probit

P

EC 50

Cone

3.955

95% CI

1.46· 6.19

TU
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8/21./95-12:1.0 pm TOXIS ANALYSIS SUMMARY

lwater Flea

Lab

WAPTL

Species Test Date Test Material Permit

CD 8/02/95 CUSO (ug/l) REF

Statistics Parameters

PROPORTION

Protocol Test Number

EPAA 91 REFl'OX1.85

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

End Point: GR Reproduction
Analysis: No Analysis

Transform:
Tail:

Constant: .01
Root:

-Calculate IC? N (Y,N)

Type Number

Variance: .01
Alpha Normality: .01

NOEC: .05

IC resamples: 120

Errors/Warnings

EC/LC 0

PROP 44

Analysis completed with no errors

Not enough replication for Steel test
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Probit Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Copper sulfate (ug/l)
Endpoint: Prop

Test Number: REFTOX~85

Test Date: 8/02/95

Proportion
Observed Responding Predicted

Number Number Proportion Adjusted for Proportion
Cone. Exposed Resp. Responding Controls Responding

Control 10 1 0.1000 0.0000 0.1069
2.5000 10 4 0.4000 0.3282 0.2694
5.0000 10 6 0.6000 0.552J. 0.6234

10.0000 10 9 0.9000 0.8880 0.8931
20.0000 10 10 1.0000 1.0000 0.9851
40.0000 10 10 1.0000 J..OOOO 0.9990

Chi-square for heterogeneity (calculated) ­
probability(Chi-square > 0.449} = 0.92995

Parameter Estimate std. Err.

0.449

95% Confidence Limits
Lower Upper

Intercept
-'Slope

sponcanecus
- ...~esponse Rate

3.157347
3.085953

0.106898

0.806295
1.022938

0.097139

J..577008
1. 080994

-0.083495

4.737685
5.090912

0.297291

-~egression equation is:
probit(adjusted prop. resp.} = intercept + slope*log(lO) Concentration

Estimated LC/EC values

Point
Exposure

Cone.
95% Confidence Limits
Lower Upper

50.00 3.955 1.463 6.J.89
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Plot of adjusted probits and predicted regression line

o 0
p p
r 7.7 0.997 r
0 0
b P
i 7.3 0.988 0

t r
t

6.8 0.966 i
0

n
6.4 0.918

0 R
e

6.0 0.829 s
P
0

5.5 0.696 n
s
e

5.1 a 0.529

4 ..6 0 0.357

4.2 0.210

3.8 0.107

3.3 0 .. 046
..

2.9 • 0.017

2.4 0.005

2.0 0.001

-0.157 0.081 0.319 0.557 0.796 1.034 1.272

Log(lO) Concentration
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test Number: ~EFTOX197

Test Date: 24-Aug-95
Source: REF

( ) Chronic (x) Acute 48 hours

Test MateriaL: CUSO (ug/L)

Cone
Cent.

Rep No. Start
Daily SurvivaL Prop Yeight

2 3 4 5 6 End Alive /Fish

0.00 0 1 5 5 1.00
0.00 0 2 5 5 1.00

25.00 0 1 5 5 1.00
25.00 0 2 5 4 .80
50.00 D 1 5 5 1.00
50.00 D 2 5 4 .80

100.00 0 1 5 4 .80
100.00 0 2 5 2 .40
200.00 D 1 5 2 .40
200.00 D', 2 5 3 .60
400.00 D 1 5 0 0.00
400.00 D 2 5 0 0.00

~." .

" .J-

"'lo"
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Test Date
Sample Date

Species
Test Type

8/24/95
8/24/95

Pimephales promelas
Acute - 48 hours

Parametrix Toxicology Laboratory

Test Number
Test Material

Source

REFTOX197
Copper sulfate
REF
Reference Toxicant

ug/l

End Point

Proportl0n ALlve

Proportion Alive

SUMMARY

Day Transformation Cone #Reps Mean StDev % Surv

2 Arc Slne sqrt wi adj.
X 0.000 0 2 1.35 0.000
X 25.000 0 2 1.23 .168
X 50.000 0 2 1.23 .168
X 100.000 0 2 .90 .299
X 200.000 D 2 .79 .142

400.000 0 2 .23 0.000

2 No transformation
0.000 D 2 1.00 0.000

25.000 0 2 .90 .141
50.000 D 2 .90 .141

100.000 0 2 .60 .283
~...",a. 200.000 0 2 .50 .141

400.000 0 2 0.00 0.000

x = indicates concentrations used in calculations

- HYPOTHESIS TEST -

End point

Proportlon ALlve

Day Transformation/Analysis

2 Arc Slne sqrt w/ adj.
Dunnett + t-test

NOEC LOEC TU /liSE

.028

MSO

- PROPORTION POINT ESTIMATE -

131.104 85.97 - 212.57

End Point

Proportion Alive

-~--~--- ---- - -----~--

••

Day Method

2 Probit

p

EC 50

Conc 95% CI TU
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9/06/95- 3:23 pm TOXIS ANALYSIS SUMMARY

IFiSh Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/24/95 CDSO (ug/l) REF EPAA 91 REFTOX197

statistics Parameters

PROPORTION

.01

.01

.05

1 control

Variance:
Alpha Normality:

NOEC:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-. 01
-1.00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH

End Point: GW Weight
Analysis: No Analysis

Transform:
Tail:

Constant: .01
Root:

Variance:
Alpha Normality:

NOEC:

.01

.01

.05

_ Calculate Ie? N (Y,N) IC resamples: 120

-I Errors/Warnings

Type Number

EC/LC 0 Analysis completed with no errors

PROP 44 Not enough replication for Steel test

,0.

- --.,----------
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Plot of adjusted probits and predicted regression line

0

P P
r 7.7 0.997 r
0 0

b P
i 7.3 0.988 0

t r
t

6.8 0.966 i
0

n
6.4 0.918

R
e

6.0
~:

0.829 s
P
0

5.5 0.696 n
s
e

5.1 0 0.529

o.
4.6 0.357

4.2 0.210

3.8 0 0 0.107

3.3 0.046

2.9 0.017

2.4 0.005

2.0 0.001

1.161 1.463 1.765 2.067 2.369 2.672 2.974

~'.~''''7'~. Log(10) Concentration.'
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APPENDIX D

CHAIN OF CUSTODY FORMS AND
INITIAL WATER QUALI1Y PARAMETERS

-------.. - - _.~~~
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INITIAlL WATER QUALI1rY PARAMETERS

Parametrtx, Inc.

$808Lab Washington Blvd. NE

Kirkland. WA 98033

PsOZZ5Q-(

NC1 3et\ve,rfD~CLlBNT: ----'_..-...._-'----------
SOURCB: _...;..... _

JOBNO.:

SAMPLB#I SAMPLE #2 SAMPLE #3

DATESAMPLECOLLECTED: O!ZI//lC; DATE SAMPLE COLLECTED: g(Z~/1) DATE SAMPLE COLLECTED: ('1/t fA.;
r I i ( PI

DATESAMPLERECEIVED: t/nflj DATESAMPLE RECEIVED; g!J-tI1c; DATE SAMPLE RECEIVED: 3/Z&/qr-
r , i

TEMPERATURE: 12- TEMPERATURE: II TEMPERATURE: "

SALINITY: 0 SALINITY: ---.l- SALINITY: 0

DISSOLYED OXYGEN (mgIL): Cf.Z. DISSOLVEDOXYGEN (mgIL): \0.0 DISSOLVED OXYGEN (mgIL): 1,2

pH (.0, q pH 1-. \ pH }?-

CONDUCTIVITY (uS): C(X) CONDUCTIVITY (uS): 7J50 CONDUCTIVITY (uS): ?-00

HARDNESS (mgILCaC03): >1\ ~f HARDNESS (mgIL CaC03): J-Cl(Lf i'A HARDNESS (mgIL CaC03):. t.C(~ fv~

ALKALINITY (mgIL C3C03): ~p ALKALINITY (mgIL C3C03): fL vA ALKALINITY (mgIL CaC03): 7'-1 Itv~e'J

::r D,)) ..1 0·05 1 o.. 0 3
RESIDUAL CHLORINE (ppm):!J*·...;5.r§;Ct <0 c] RESIDUAL Cm.ORINE (ppm): F ";0.01 RESIDUAL CHLORINE (ppm): f {'-' 0 I

AMMONIA (ppm): 2 AMMONIA (ppm): I AMMONIA (ppm): I

INITIALS: t\N INITIALS: SJ3/® INITIALS: ~H

NT=Not taken

"-.
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1011'.:1:1 'f\1I J"lV~UUC; 1'1.U.- cuue lUI. JlUUII:11. w"- :tOV"-Y"VO IL,"OI ~OI-:lL"" r.n.JI. ...... ~, :t,_ :I~I 'II I" J t. I [ : • I' -:'
cas!'. MOl\lgomery, ,:)uJle U, opckane, WI\. 992uo-4119 (:>UY) 924·!llw FAX:,;:':~~OI~

9405 S.W. NimbusAvenue, Beaverton, O,R 97008·7132 (503) 643-9200 PAX 64'~~2202Lp-'

.::lJ"llYlrL.C.::l

bRldiNAhNa'
FROM:

.t~ucrrJH[

.= CRlt:lEl{
.= g ANAlYT~CA~

SUBCONTRACTING CIIAIN OF CUSTODY REPORT

SUBCONTRACTOR: 'PaCltrne1n 'X 'Lc. REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTII CREEK: 'X-2f?-1-:
7 • HD{I)4rd f/almeaADDRESS; 5806 Lale !JP:sh/~frJl'l 13/vd NE NEXTBUSINESS DAYRUSH

KJ'rk It%hC{ tVA- 98 33 INVOICE IN DUPLICATE WITH CHAIN TO: 2 BUSINESS DAY RUSH

NCA DOTHELL, ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH

PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECT NUMBER: P5082.5/ Analysis to BUSINESSD~ANDARD'\
........ --"'"Request:

."
SUBCONTRACTOI

'\;

NORTH CREEK SAMPLING MATRIX NOF COMMENTS & SAMPLE

SAMPLE NUMBER DATE/TIME (W,S,O) CONT.
(~

PRESERVATrvES USED NUMBER

~ lXl. 1('5082(59- / 8-21-95 J.U- on tNTWtLLN:u I-JA Y IV
2. - - - - I- .-

_.... ,..

t ~MI- ,u· UNtt:\:)~
3.

4. NCI C .U.(;. It>
,-,~,-~ - -

~T'" AC Hl _0
5. I TO lNVUILiI::

~~...
6. - - - - - ~ - -
7.

8. ,--, - _c- - - - -,
9. - .-- -
10.

RELINQUISHED BY:~~~&1 DATE: 8-2/-9:5 RECEIVED BY: b-, .{~ DATE: '$/lZ.('i i'"

FIRM: NORTH CREEK ANALYTICAL Inc. {7- TIME: 135Q FIRM: rp..S&t\M~ ,,'-1-, T.-.:. TIME: /10 0

RELINQUISHED BY: DATE: RECBIVED BY: bATB:

FIRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: 1)ua{ efldpo/nt- acute. a.noI cnflfl/G: IAtJ I: l'A /GCd4-8C'rAJol ane;{

I('e.v1qd; ht1f1L.d.u.Qt.'L..-=Y= &-t-,l/.~d d1~fla:,~ EPA/IclYY'4-9tV02.7 PAGE I OF

SCOEPA00028392



]1891" '~')lh Ar-- 'IN.E.; n,) 101 .... ·)cll. " .. >8011: ---- (2C" ·-\·92C -PAX\)( ~~2-9nO~'1
EaSI I~Montgomery, SuiteB, Spokane. WA 99206-4719 (509) 924·9200 ., "I

~ S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 PAX l .202

SAl.AnI'ESJ I .J
ORIGINATING

FROM:

. .:i - '~.-')..8 (.=._.....J! .•• ""D.

::= C ':H(
.=§. § ANAlYT~CA~

SUBCONTRACTING CHAIN OF CUSTODY REPORT

SUBCONTRACTOR: fammetrir REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTII CREEK: B-3j-95
ADDRESS: ~incV Hdr/ct NEXTBUSINESS DAY RUSH

INVOICE IN DUPLICATE WITH CHAIN TO: 2 BUSINESS DAY RUSH

NCA BOTHELL, ATTN: ACCOUNTS PAYABLB 3 BUSINESS DAY RUSH.
PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECT NUMBER: PS03ZSg Analysis 10 BUSINESS DAYSTANDARD

Request:

SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX 1/ OF . COMMENTS & SAMPLE

SAMPLE NUMBER DATE/TIME (W,S,O) CONT. PRESERVATIVES USED NUMBER

1.P60ff2;?o -I S;g7/~507:k; LJ -L y -
'I'J ENTWtt-C-0-'.JAif IVI

2. .--, - - - ,-
_ UNt--

-
t ~Mi I,Ut

3.
--'

C4. NCJ ,O.G. I::>_._- _. - .-.-- - -- AC.Hl .05. I\ll TO INVUlt;1:
_., .-:;;..-

_.

6. -.-_. - - - - ~'

7. - I------
" ~

8.
.

- -,,-- - - - -
9. ,-- - I--

10.

RELINQUISHED BY:~01a~~ DATE: t3'/t'B/?Y RECEIVED BY: i)r:A...-Ut:f~fjLP/1(Jg'f DATE: e:~f-175
FIRM: NORTH CREEK ANALYTICAL Inc. TIME: I¥W FIRM: ftvaJrl ek t::X. TIME: liDo
RELINQUISHED BY: DATE: RECEIVED DY: "DATE:

FIRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: 'Dual Ei~/;'1 f - actde cvdehl2!J'IIG; .L"IItJ f1#/{pcJo/1-S? /OQ/ tin::!
1,e: l.kicKe.r._J.i Itrcmi bl_=-__~~--.3L f?PA /Mo/l/-&2/02.7 PAGE OF

---
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J 189( "J"ll Al )N.H le 10, hell, .. __ )801. J (2l_ , ....1·92,,_ • AX~- ::.....92~- \
Easi .' • rs Momgomery, Suite D, Spokane, WA 99206-4779 (.509) 924-9200 FAX'>....-9290 :

9405 S.W. Nimbus Avenue, Beavertcn, OR 97008-7132 (.503) 643-9200 FAX644-2202--I

J Sil IES I
ORIGINATING

FROM:

, .:--~ - l-B 1, - I,.:::::G'Q'" .aa

.= CRR::EO{
.i§ ~ ANAlLYTnCA~

SUBCONTRACTiNG CIIAIN OF CUSTODY REPORT
........ ·'·r····.!·,······ , , , ~ ~ J •• • -, ::::" , " ••••••••• , ;.";:; ~,,· .. ·<:::~~.r?:··;.··r··::...··..···~· ·xo,) ..·:::*~·''C')·::t·~·······

::;::=:::::::~~:::::::::~~~~::;~~:~::~:~:::?;~~;:i{:ar:f:~~~~::~:[~~~?:*~::::::?':f.:~?:~::.::~~:r~~~~::f:::~~:~:~::::~~::::~::~:~::~:~$j~:~~::j~-::S::;::~:::~::::;;:::;~:::~:::::::~:::-,;:::::::~s:::~:~~~;;:;::;~;:::*~::i~:~;::::i;::~:::~~;~:;'~::~:?::~~:~:~~:::~~:~:~:::::::::::~~::::~:~~:~;::~'::;~:;:::;~~::::;~::~?~::~:~:;:~~; ..~:~:::~~~~~:::~;.:~t.:~;~~;-~$::{:~:~~::~::~~:~~:{t.~~~,~~:~«}:Oj.::~:~~:~:~:;,~;~~:;;:};~>,\~:~:::::~:~:::·:::· ..::~:~~:~~:$::~~::~?:K:-: ~'" .:: .:~~:.~::: ~;~:;:..;:':*::~;~,.~;:~:~;:..'.;.;:~:..:; .; ~:::;-:-:O::" :::.~:::::;:::::.~

SUBCONTRACTOR: ? ?fL' REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTHCREEK$ 9-/-15awmeiX
ADDRESS: __(}ilJdj-_Jldrlck. NEXTBUSINESS DAY RUSH._--

INVOICE IN DUPLICATE WITH CHAIN TO: 2 BUSINESS DAY RUSH

NCA BOTHELL. ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH

PHONE: FAX: P.O. NUMBER: S nUSINESS DAY RUSH

NCA PROJECT NUMBER:750833.3 Analysis 10 BUSINESS DAY S;FANDARD .>
~ -Request:

•
J, SUBCONTRACTOR

NORTH CREEK SAMPLING MA-TRlX NOP -:e; COMMENTS & SAMPLE

SAMPLE NUMBER DATE I TIME (W,S,O) CONT. PRESERVATIVES USaD NUMBERr-.

I. 'E5083 ,'3;) I ot~5{w5 ---fJ I -X- - --- -,..
,. t=NTWH±-_. ,-f- --11'1o l-'A '( IVI

2. - - - - - --t ~Mi jUl~ UNtt=SS
3.

----'- --_. - _. - - -
4. 1\ Cl- G ,a.G. It>

.-- -- --- -" _..- :At.Hl:0 TCJ1f'1'Jorce-5. J:~Tl
f-- -- --.:;; ~z::~ -" -

6. _ .
.- --.-_ .

.- - - --
7. '*- _.

~--- - - -
8. - _. -- .~- -- - - - -
9. -
10.

RELINQUISHED BY: #cM 1lkCfltl2j- DATE:2)_25 -9.5 RECEIVED ny: !:::>, ~~ DATE: liZ (P/~-r

FIRM: NORTH CREEKANALYTICAL Inc. TIME: JL!20 FIRM: PO<ftl ... e~n''tf/ :1VIC-. TIME: 1130

RELINQUISHED BY: DATE: RECEIVED ny: DATE:

FIRM: TIME: FIRM: TJME:

ADDITIONAL REMARKS: I~,~~ )
~~

)
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BIOASSAY REPORT
48-HOUR DEFINITIVE BIOASSAYS
Conducted March 21 through 23, 1995

and April 4 through 6, 1995

Prepared for

WACKER SILTRONIeS
PORTLAND, OREGON

Prepared by

CH2MHILL
2300 NW Waln.Nt Boulevard

Corvallis, Oregon. 97330

Apri125, 1995
Lab ID Nos. C01364, e01376
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INTRODUCTION

CH2M HILL conducted abbreviated acute definitive tests using the water flea (Ceriodaphnia
dubia) on samples provided by Wacker Siltronics, Portland, Oregon. The tests were conducted
from March 21 through 23, 1995 and Apri14 through 6, 1995. The acute testing was performed
as part of a Toxicity Identification Evaluation Study.

METHODS AND MATERIALS

TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber C, et, al. (1991); EPA/600/4-90/027F,
and Methods for Aquatic Toxicity Identification Evaluations: Phase I Toxicity Characterization
Procedures, (1991); EPA 600/6-91/003.

TEST ORGANISMS

The Ceriodaphnia dubia used in the acute tests were obtained from CH2M Hll.L's in-house
cultures and were less than 24 J;lOMfS old at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the EPA (1991). All test
organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1991),
with a total hardness and alkalinity of 88, 86 and 72, 68 mgll as CaC03, respectively, and a pH of
6.8, 7.8.

TEST CONCENTRATIONS

The concentrations tested in the March 21, 1995 acute test were 3, 10, 33, 66, and 100 percent
effluent with dilution water for the control. The concentrations were run in duplicate with 5
organisms per replicate. The concentrations tested in the Apr:i!l4, 1995 acute test were 3, 10, 17,
33, 66, and 100 percent effluent with dilution water for the control. An extra 50 and 100 percent
effluent concentrations were performed at 25°C. The concentrations were run in quadruplicate
with 5 organisms per replicate.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on March 20, and April 3, 1995 and delivered
to CH2M HILL's Corvallis Aquatic Toxicology Laboratory by UPS. The samples were stored in
the dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample
collection is provided in Appendix C.

1
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SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 IJ-m net and temperature adjusted prior
to test initiation.

MONITORING OF BIOASSAYS

The acute tests were monitored at test uunanon for pH, hardness, alkalinity, conductivity,
ammonia and dissolved oxygen in the 100 percent concentration, and every 24 hours thereafter
for mortality. Temperature was monitored continuously throughout the 48-hour test periods.

!DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia acute test included survival over the 48­
hour exposure period. TIle statistical analyses performed were those outlined in Short-Term
Methods for Estimating the Acute Toxicity of Ejj1uent and Receiving Waters to Freshwater
Organisms and Marine Organisms, EPN600/4-90/027F, using Toxcalc version 5.

RESULTS AND DISCUSSION

ACUTE B][OASSAYS

The raw data SHeets are presented in Appendix. A and the results are summarized in Tables 1 and
2. The March 21, 1995 test resulted in 50 percent survival in the 100 percent effluent. The acute
NOEC was 66 percent effluent.

Table 1
Summary of lResults March 21, 1995

Ceriodaphnia dubia
Percent Survival

Concentration Ohr 24hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
33 100 100 80
66 100 100 100
100 100 90 50

2

~~~~~ ----------------------~-_.-~~~
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The results of toe April 4, 1995 test showed 20 percent survival in the 100 percent effluent at 200

C. The LC50 was 56.6 percent effluent The acute NOEC was 33 percent effluent The sample
tested at 25°C resulted in 5 percent survival in the 100 percent effluent

Table 2
Summary of Results April 4, 1994

Ceriodaphnia dubia
Percent Survival

Concentration oill 24 hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 100 100
33 100 100 80
66 100 100 35
100 100 90 20

50 (25°C) 100 100 25
100 (25°C) 100 70 5

Test temperatures remained in the range of 20±1 DC. The tests proceeded without interruption or
incidence that could have affected test results.

REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in March indicate
,.... that the test organisms were within their respective sensitivity range based on EPA guidelines

(EPA 1991). The LCso value and Control Chart limits are listed in the table below. The data
sheets for the reference toxicant tests are provided in Appendix B.

Table 3
Reference Toxicant Tests

Species LC.;o (~IL) Control chart limits
Ceriodaphnia dubia 1.8 1.6 to 3.1 gIL

3
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APPENDIX A
RAW DATA SHEETS
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J

afMHILL TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Time oq.; 5-Test Termination: Date y- ;}-,!-";:::,-

I L~ '-!sc1,
I c.~ t-/tp '-I

Time 1330Test Initiation: Date ~. <S.-/-<; <,.-

Technician _Sc.U=....::::..:..:...:.....:=-- _

TestSpecies/lD c...I<.O~.. ~~
C.ud.:> '''-'iL.-~

Client w~-cw :;i {./.-ro n rL os

Address )0.00 &'"'-~ 51-
?ort)~ , 0&

i

Contact (Vl~ 5Yr+r--- cicek

Sample Information Test Species 10 # 10# 10 # 10 #
SMIlpIe Collected Total Reoldual Hatdrwss Alkallnlty Information C'J.. 1.-/6'1 Co.. i-ft:. 4

10 Chlorlna (mgll) Dechlorinated SalinIt\' mgii a. mll!la.
~{cJ '-! hNumber Oalo Tima ~.d 11':=" {y" or Nol (ppt) CaC03 Caco3 Age or Size ,L.OJ'I A

t!.0f3fJ'i JA" o.o'f.h 00 :2'-/'-1 .;20 Loading Rate..)0. '15 O~}6"' ~

~

I Test Container Size '2.5' ~ dS- Y\1 (

~Dj 6/61 rJ-3-QS 6<:(,;).0 b I D(, I Nt:, /4,1 IJ... Test Volume /5 )on! J-s- t'V\ (

I Feeding: Type ~ .J~

I
Amount

~ --
I Aeration: Began

~'~..)I'"""\.--e /'Amount ....

I - ._~

I Dilution Water ID # 9u;)... cO 0

I Acclimation Period - -
I

Test Location 1f j 1/ -.,

I Condition of Survivors

I

I

I Comments

I

I
Hardness Alkalinity

Dilution Water Source 10 # mg/las mgll as
CaC03 CaC03

L'I! .v. II 0,0"'- '6~ 7;)..
,
,Ii ~IO 4&. 6~ Water Quality Meters UsedllD #

I ,
• _...._ ••_.0.. ____• ___•

~~----
Dissolved Oxygen I pH ( Temperature

IConductivity Refractometer Other
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( )) I L I ) l

~HIll fRESHWATER TOXBCITY TEST SURVIVALAND WATIER QUAUTY DATA

Beginning, Date ---,,'2<::--..=2:....!./_-_'1u£_ _ _ _ _ Tima j S :.:3 L)

Ending, Date ---:;3::....<-:.2.:...;5.:....--·-'-:;h:::...~ lima o(~ .';

Technician 0 hr ::\5' 24 hr :fS 48 hr 1'5 72 hr 96 hr __

Client \tVG,£.l>e' 'S:\\",::"q
Sample Description D« 'J 1. - .I..n, \":" \

:1.'1' h"

10# Cd y:;er lime o hr /TJ'", 24 hr /3.'s<:> 46 hr o!Pr 72 hr 96hr __

Conc Test Number of Live Organisms Disolyed Oxygen (mgll) pH Temperature(°C) Conductivity (urnohszcm]
or Container

~ Number 0 24 46 72 96 0 24 46 72 96 0 24 46 72 96 0 24 48 72 96 0 24 48 72 96

(V" \,.-",\ A 5 ~ :; ").. L> 2-D "~0

13 5 5 ~~

3/ A 5 ~ :;-
5'

....
3 5 s

10 ! A S 5' S"
(S 5 S j-

"2,'3 '/ A 5 :;- >
i

lJ 5 S '3 \,.

&,&1 A !, ;- c:.>

t3 ; ~ s

IODI A s '/ '3 '," .. 1-c. ·Le.,) 'LL)

B S s 2

....
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~Hlll IFRESHWATER TOXICITY TEST SlIIRV~VAL AND WATER QUIAUTY IOATA

lime !'(:UQ

lime //00

48 hr ;::.5) 72 hr 96 hr

48 hr /lib 72 hr 96 hrohr Iif: (.) /.) 24 hr IY':$ Dlime

Lu c. c kCr Beginning, Date l( - !/~ '1 ~-

.:L,\ ;-1: L\ t £0 Y ! c\ tv Ts s± Ending, Date 1, CL - '7 ~-

________________---Io.of...:;.J...:..:1;,~'_b_·_-o....;-\'___ Technician 0 hr~S 24 hr --S-<)

Client

Sample Description

Cone Test Number of Live Organisms Disolved Oxygen (mg/l) pH Temperature(°C) Conductivity (urnohszcm)

-~ Container
/Percent Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96'---_..----

Cc,., I.~\ A S 'i 5 ·-:J.u At.. ...l...(.)

e s: < I)

c s: )- ;-
D ~ ) )

(D :I A 5' § ; ~"?:c) ~D R.....,

i3 ;;- ) C
-'

C s 5' ')

D s: j- s

:Is

>~ 17 /'r. ;- '? 20 --?-..:..) ~J

,g, s ! s
c: 5 r !:
1) <; 5' c

./

."?, -J A > 5 ~ :2", =2..0 ~~

/5 S 5>
- 2-

L
~

>' 5"
I""'. , . ."7
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~HILL FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUAUnr DATA·

72 hr 96 hr --

Client \ N Ct ( Ie IV I'l
Sample Description £,... . L,c! I Is f.

lime

r.;- L( -is·
'i-r;, ~1"J

48 hr 3<

Ohr l't~{y.:. 24hr ;Y:~D 48hr 1('lv 72hr__ 96hr __

Conc Test Number of live Organisms Disolved Oxygen (mgll) pH Temperature(°C) Conductivity (urnohszcrn)
or ~ Container

<!",ercent .J Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

r; hi 'i :; --, JO :J. L)
...-, ~J

L1 A

6 S" , I
c > s 2

0 5 5 -:J-

lOb! A S 4 ) V,if~ :20 :-: ~'\ :'c ~) )10

e 5 ) )

c S 3 )
c

I:; y )

::)"D./ A S; 5' I »s: -::',S )F

,g :; S ~

L :;- r /.'>

D ,r- .s I'::>

100,/
- 'I I 9 »: .:<5 7/(.).A S ~ S ~5

e s (I D!

r: ? jC /

o S .., ,
.5 o
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Acute Test-48 Hr Survival
04 Apr-95 00:00 Test ID: 137601cdai
06 Apr-95 00:00 Lab ID: ORCHM-Corvallis Lab
03 Apr-95 00:00 Protocol: EPAA 91-EPA Acute
Initial Toxicity Test

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
D-Control

10
17
33
66

100

1 2
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 0.4000
0.4000 0.2000
0.2000 0.2000

3
1.0000
1.0000
1.0000
1.0000
004000
0.2000

4
1.0000
1.0000
1.0000
0.8000
0.4000
0.2000

Sample ID:
Sample Type:
Test Species:

WACKER-SILTRONIGS
EFF2-lndustrial
GD-Cerjodaphnia dubia

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
17 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 a 20
33 0.8000 0.8000 1.1206 0.6847 1.3453 27.799 4 14.00 10.00 4 20

*66 0.3500 0.3500 0.6295 0.4636 0.6847 17.561 4 10.00 10.00 13 20
'100 0.2000 0.2000 004636 0.4636 0.4636 0.000 4 10.00 10.00 16 20

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates non-normal distributiol7l (p <= o.nt) 0.63157
Equality 01 variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 33 66 46.669 3.0303

Critical
0.8'84

Skew Kurt
-1 .7895 8.23516

Maximl:lm Likelihood·Probit
Parameter Value SE 95% Fiducial Limits COliltrol Chi-Sq Critical P-value Mu Sigma Iter
Slope 4.04419 0.74136 2.59114 5.49725 0 0.90346 11.3449 0.82 1.753 0.24727 4
Intercept -2.0895 1.3009 -4.6392 0.4603
TSGR 1.0
Point Probits % 95% Fiducial Limits
EC01 2.674 15.058 7.01384 22.0417

0.9

ECOS 3.355 22.1962 12.6596 29.7688 0.8
EC10 3.718 27.2968 17.2515 35.1278 0]
EC15 3.964 31.385 21.1759 39.4298
EC20 4.158 35.0665 24.8381 43.3682 31 0.6
EC25 4.326 38.5673 28.3856 47.2166 c

&. 0.5
.EC40 4.747 49.0178 38.9212 59.724 III

EC50 5.000 56.6238 46.143 70.1601 ~ 0.4

EG60 5.253 65.4099 53.8089 83.792 0.3
EG75 5.674 83.134 67.4606 115.917
EG80 5.842 91.4334 73.282.7 132.77 0.2

EG85 6.036 102.159 80.4471 156.032 0.1
EG90 6.282 117.459 90.1467 191.85 0.0
EG95 6.645 144.45 106.208 261.849

10 100 1000
EG99 7.326 212.927 143.231 473.318

Dose %

Page 1 ToxCalc v5.0 Reviewed by:__

.~-~------~----
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APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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[n"".1

"
REFERENCE TOXiCANT DATA SHEET

Age

Reference Toxicant N",GZ- Test Begin Date
3· ,~ .~)

Time 1.'40

~.-~<- .4.,l Stock Solution LV "JL Date
'5"\ -->6

Time
I L.'-'<.>

CID# Test End

Solvent 6h\-.;\\ 0-
10# 0QC\*Dilution Water _-:'-.:..L.--=~-=--.....;..;.::.=-_

Client D..Pr!9...C
Test Organism Gz; )1(5 \...r-k..
Source ,J:V"'~~
10# d 4St-t

72h 96h _

Size _ Total Hardness as CaC03 ..l.(~Q...:::l..,-- Total Alkalinity as CaC03

Conductivity (umhos/cm)/ Salinity (ppt) "7.4'S Temperature _

I'MTechnician Dh ilL.:. 24m _--=- 48h _---== _

Toxicant T85t Number Survivin~ Dissolved 0)(1 roen mall pH Temperature °cConcentration Chamber
»r;... Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

6:.rITJ1.OL A s ~ S ~g, - S~ 7.7 - ~.:::. 2..J Z.J <,,);

0 c ~ 'S 5'e:- ... '1(;,
. £0,

A r: ... -- ~'d 5':~~ 7t!>· - 9.1I ,.. ... ~ - z.> "l.:itI .~ "
6 s: - '-{ ~-!. SQ:> -

.?. A ::;
~ ~~ ~" - ~L 7.~ ~ ~f.l <0 ·Z,.;, 'V"

~ s~ .; 2. i!o.q - '11(,

<,~ S" c j oJ 'I - !:.b 7.:!. - <J.a '2,.;., ,. ?MA .....
1) 5 {" , ~{. (d'S. , 1 -

S />; S; S v lHl - 9.ti-"' 7.'r} - i:"u .'.J ..... c.:>

s S L{ 0 '5.:5 - 8(,

Y l\- S; c) - ,''.'is 3,S' - (:5 0.0 - Zo b -

[) C- U - :I~ 8_> -

We verify tffiisdata is tr e and correct.

Task Manager

Project Manager ~~.J.\J.~<
QAOffice~~-CS-;-·-~~~

Siqnalure

1.\3

h ~.I

j8 h LC5D -:...:......=::...... _

Statistical Method

95% conl. in!.

·Dilution Water Code
Reeon ... reconstituted water
VS .. very soft
S .. soft
MH .. moderately hard
H .. hard
VH .. very hard
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Acute Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

07 Mar-95 00:00 Test ID: rcda454
09 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab

Protocol: EPAA 91-EPA Acute

Sample 10:
Sample Type:
Test Species:

REF-Ref Toxicant
NACL-Sodium chloride
CO-eeriodaphnia dubia

Conc-gm/L
D-Control

1
2

2.5
3
4

1
1.0000
1.0000
0.6000
0.2000
0.0000
0.0000

2
1.0000
0.8000
0.4000
0.2000
0.0000
0.0000

Conc-gm/L
O-Control

1
2

2.5
3
4

Mean N-Mean
1.0000 1.0000

. 0.9000 0.9000
0.5000 0.5000
0.2000 0.2000
0.0000 0.0000
0.0000 0.0000

Transform: Arcsin Square Root
Mean Min Max CV%
1.3453 1.3453 1.3453 0.000
1.2262 1.1071 1.3453 13.732
0.7854 0.6847 0.8861 18.129
0.4636 0.4636 0.4636 0.000
0.2255 0.2255 0.2255 0.000
0.2255 0.2255 0.2255 0.000

N
2
2
2
2
2
2

Number Total
Resp Number

o 10
1 10
5 10
8 10

10 10
10 10

Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed

Iter
4

1 10

Dose gm/L

P-value Mu Sigma
0.55 0.24848 0.15533

0.8

0.7

:: 0.6
c
&. 0.5
<It
~ 0.4

0.3

0.2

0.1

0.0 +-......--;;;."".........~--....._ ............~
0.1

1.0 'T""'""----...;.---....+-~~
0.9

Maximum Likelihood·Problt
SE 95% Fiducial Limits Control Chl-Sq Critical

1.57378 3.3531 9.52232 0 2.09442 11.3449
0.572 2.27927 4.5215

Problts gm/L 95% Fiducial Limits
2.674 0.7711 0.29403 1.10391
3.355 0.98395 0.46539 1.31314
3.718 1.12049 0.59307 1.44387
3.964 1.22316 0.69737 1.54175
4.158 1.31142 0.79217 1.62635
4.326 1.39221 0.88263 1.70471
4.747 1.61853 1.15007 1.93433
5.000 1.77205 1.33696 2.10522
5.253 1.94012 1.538 2.31536
5.674 2.25552 1.87971 2.80099
5.842 2.39447 2.01136 3.05709
6.036 2.56726 2.16084 3.40983
6.282 2.8025 2.34485 3.94533
6.645 3.19138 2.61676 4.95376
7.326 4.07229 3.15495 7.73603

Value
.6.43771
3.40039

Point
EC01
EC05
EC10
EC15
EC20
EC25
EC40
EC50
EC60
EC75
EC80
EC85
EC90
EC95
EC99

.... Parameter
f. . Slope- .....
.. Intercept

TSCA

Page 1 ToxCalc v5.0 Reviewed by:__

-----~--------~.-- ~-~~~.~-- ~----
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APPENDIXC
CHAIN OF CUSTODY
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l

Project Name

DatelTime

Shipping #
Other _Hand

(Please sign and mrm name)

Fed-Ex

Remarks

Datermme

Sample Disposal:

\

CLIENT SAMPLE 10
(9 CHARACTERS)

RCRA OTHER Dispose Return

D ~ D

(PIQue sign and prtnt name,

CH2M Hill Project # Purchase Order #

f't Eo E \ ''4 ~ :> \ 3> l'~02
LJ LJ LJ LJ LJ LJ LJ LJ. LJ LJ. LJ LJ

Company Name/CH2M HILL Office \

\...Je, .:....v..~'4- s.;1\ -ec "'""'~ <, Ccs or [\:tC' ~c:\"\o "'i\.

Work Authorized By (PI•••••Ignond print neme]

Received By

Requested Completion Date: Sampling Requirements

SDWA NPOES

D tg

Type Matrix

Sampling C G W S A
0 R A 0 I
M A T I R
P B E l

Date Time R

2.c- ,'''Y (\ 5cr>

aiMHI..
APPLIED SCIENCES LABORATORY

Instructions and Agreement Provisions on Reverse Side DISTRIBUTION: Original· LAB, Yellow - LAB, Pink ..Client
REV 3/94 FORM 340

SCOEPA00028411
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©lfMHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Ship Samples to:

p. 0.#

CH2M HILL, Inc.
Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Blvd.

\ Corvallis, OR 97330
Samples/Hour 0 .. 5' Volume/Sample .~. 5 .,.f'\\o-.,.s, Phone:(503) 752-4271 Ext. 3160
Total Hours '14 Total Volume 4"l '";)0" \t,,'VlSr Message: (503) 758-0235 Ext.3160
Initiated: Date') ~f'·<,qSTime o'6Ca Check Chlorine (Y/N) _
Ended: Date '3- Rf?~Time C! U6 Temp, Upon Arrival (0C) -'O3=--"~-,-,"_=--__
Chilled During Collection Yes 0 No~ Check Ammonia (YIN) Dechlorinate (YIN) _

\ '1. '-*~ \ Anal ysis Required/Comments

Contact Person: >..,,3-e-c.. \i ..... c..~e....'<""
Phone: 5e-~- "J."\~..../lDA6

CH2M HILL Project # B S E.

Client \ ...k..;",\;"t..--<- S~\\.'t'o ......~<:" v-ryt::((.:tio't). NPDES# _

Address ::t1.DC\ ~ I.".: ~'("C'-,,,* t1\J<L'r\uR... Composite Sample Information _

~\ ..A-\ (i._j:\ o "~.fy)"'" C\.'I '2\0.

Sample
Type

Concentrations
and/or

Comments

" o

s 'e CI>e '-' :) o o
~ 'i§o .I:: ~ o Q) 'e o Q) 'e

0 ~ CI> 'e Q)
~ o ::l .c :) :) e CI> ~ e t>
~

"0 o III o o .I:: :) e '-' .I:: roro ~ o 'e ~ ~ o o s: ~ o ;:CI> Q) 0 0 .I:: -c o Q)

.I:: .I:: s .~ a. '5 ~ ~ en en ro N
til ~

III 0 r r OJ co >- >- Ol III
u, o 0 Cl F en en ~ ~ ~ ~ ;:c r

.'>"
;·';;','i']"··"

,'. ,;

e
Q)_ c:

}--.....----1~ ~
c:
o
oTime Compo GrabDateSample ID

sa~~jt~and.p~int name) DatelTirne 3Rr~-\.9' Relinquis~~~an~~~\intname) DatelTime /
'\""\-.6~'::"~ 'j-. '\\to ~ t=c.....~..\.i~ c.\.,Ie.......~~ o<:t:.1CS '\\--. l'''''--'l'.. So 1'. r\.:"'J.,<:..,,:.'Ct' ::> f1-@ l' q.5 L'. b 2(\

" ~Zl~d print name) (Please sign and print name)
Rec~~~J" .. ~teJT~e Relinquished By DatelTime

~ . ..,,----/ /~y;-

Re{eived By/ '(rflease sign· and print name) DatelTime Relinquished By (Please sign and print name) DatelTime

Recelvl~d By (Please s,gn and pnnt name) DatelTime Shipped Via Shipping #

UPS~ Bus Fed-Ex Hand Other

Work Aotnonzeo By lPlea~e sign and print name) Remarks

scoEPA00028412
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May 9, 1995
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INTRODUCTION

CH2M Hll.L conducted one chronic definitive test using the water flea (Ceriodaphniadubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from April 21
through 28, 1995. The test was conducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the second sample (April 24th, 1995) with only the 50 and 17 percent
concentrations to assess whether or not the 2nd sample was acutely or chronically toxic.

METHODS AND MATERIALS

TEST METlHlODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-8'9/001.

TEST ORGANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M Hll.L's in-house
cultures and were less than 24 hours old and within an eight hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 98 and 82 mg/l as CaC03, respectively, and a pH of 8.0.

TEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on April 21, 24, and 26, 1995 and delivered to
CH2M Hll.L's Corvallis Aquatic Toxicology Laboratory by CH2M HILL personnel and bus. The
samples were stored in the dark at 4°C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C. The samples !D's were 95-24, 95-25,
and 95-26.

1
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SAMIPLE IPREPARATION

Samples used during these tests were filtered through a 60 urn net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the control'S have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing periods.

DATA ANAILYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment. When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
could not be met, Steel's Many-One Rank. Test or Wilcoxon Rank. Sum with Bonferroni
Adjustment was used to analyze the data.

2
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RESULTS AND DISCUSSION

CHRONIC lBIOASSAYS

Table I summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 100 27.9
3 100 28.9
10 100 28.3

17 100 28.0
50 100 20.6"
100 0 0.0

a Indicates a statistically significant reduction from control at p less than 0.05
using Steel's Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50
percent effluent concentration when compared to the control. The no observed effect
concentration (NOEC) and the lowest observed effect concentration (LOEC) for survival and
reproduction were 17 and 50 percent effluent, respectively. Control survival was 100 percent.

The IC25 values calculated for Ceriodaphnia dubia survival and reproduction were 62.5 and 46.9
percent effluent, respectively.

ACUTE ][)UAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resutled in no statistical:ly
significant reduction in survival at the 50 percent effluent concentration, in either the Ist or 2nd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Si1tronic is 50 percent
effluent. The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.

3
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in April indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LC50 values, IC25 values, and Control Chart limits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Ta1ble 2
Acute Reference Toxicant Test (elL)

Species LC;o Control chart limits
Ceriodaphnia dubia 1.5 1.3 to 2.1

Table 3

Chronic Reference Toxicant Tests with Sodium Chloride (giL)
Species (test) IC2 <; Control chart limits

Ceriodaphnia dubia (survival) 2.1 1.0 to 2.6
Ceriodaphnia dubia (reproduction) 1.2 0.2 to 1.7

4
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APPENDIX A
RAW DATA SHEETS
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~HILl TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client

Address

Contact
/

(----"1 r\, k_.",~ / C.V0

Test Initiation: Date 4- -'2\ -~5 Time \loGO Test Termination: Date

Technician :r;::~",-~ SCWI t1~~
I

Test Species/lD C"'." c~C',D~","i )" 6,; Ie) 'i71
i

I

Sample Information Test Species 10 # 10# 10 # ID #
SIlITlpIe CollecIGd lolal ResidUal Hardness Alkalinity Information c:J '17 I c~ '-II~

10 Chlorine (mllifl Ded1lorlnatGd Salinity mgllaa mgllaa L-~,-/ 1-.-,-
Number Data limo ~!d IT':~

(y... or No) (ppl) Cac03 CaCO] Age or Size
c; 2 G\ \\/_) L"~L,

Cl'\\'\~1-0\ '\,-l\~S o?,OO Dr oil ,.00 ;)Cf,C6 )0 Loading Rate 2- \...r
-s, "''' ~ .........

-« J,...,-- <S~

J .• l. 4-;)'1- 'i oCb/O I ;Jo D'5J.- )~ Test Container Size
J

3J .....t;14 ...:x) ,A

.i. ou} 4-~b- '.( o;;"u:..;> /V/f-I No .;v0 Jq, Test Volume 1,<-; j..__ ) s; rv--i

I Feeding: Type 01 J- A\"<0 iJ.I ,...1/l1'!---L

I
Amount

licT ,j'::'l/, 'Ie I G.~.ll<c,

I Aeration: Began
Amount

I

I Dilution Water 10 # c; 2.L( <j~r

I Acclimation Period
"- 2 '--1 "".'; <-:"~'1If,

test Location ..
b -#4.I

I Condition of Survivors 00 Q00J.. be>-'"

I

I

I Comments

I

I

Hardness Alkalinity

Dilution Water Source 10 # mgllas mgIJ as
ClIIC03 CaCOJ

;'11 H lAb! \ H,O (~z.~1 'l,:-j " ...."
~ ~ -...:..

Water Quality Meters UsedllD #

Dissolved Oxygen
-' (

pH
-' I

Temperature

,
Conductivity I Refractometer Other
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CHMHILL
Ceriodap-hnia dubla SurviYa~ and Reproduction

Test Data Summary

'-'1 (Ceriodaphnia Lot#_-'-, Statistician _

Percent Total Young RerReplicate Total
or # Alive Live

Concentration A B C 0 E F G H I J Adults Young

CJ,-n71.JL 20 ·~·s 31 I) "28 30 2.7 "2.0, :n le:. ID ~7c,

3/ 50 2.S ::::0 2'1 S5 2.3 '2.? :'$ "(.'1 ZS 10 2 '6';

/0/. 12. 2'--1 28 2..'1 n ]'0 3D 2.3 ;:oS :)(;, )0 :2'2,3

17 'I, rr i3 ~(1 31 55 Lb 2.S 30 2-8 zq /0 ?i.u

~ol 2.'-/ 1'1 "2.0 LS L\ '2.."5 if:, 10 ZG 1(, ro JoG

I a..J I. e> 0 0 Q 0 0 C> 0 0 c.J 0 0

.

scoEPA00028422



t:::::tJfMHlll CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client l\J,~(J(C/ s- \.f-r-./~ c...-> ' Test Beginning: Date L\-1.\-C\5nme \<PCO

Sample Description >C=;j'kl 0-1 ,~~:. «:VS-l-0 L~13t:.?·", Test Ending: Date 4-a:: ,<\~ nrne ,,'i y:;,

ceriodaphnia Lot# cc\ \.\J \ Dilution Water M\\ Y»e\\ \Y,c\Tc:r 10# 32=\=
Technician Day 1 ..ll... Day 2 ks: Day 3:'i.1.- Day 4 >1:- Day 5 &"'- Day 6~Day 7 'f;,"'\

Time Day 1 n,l2-Day 2..Q.1QQ.Oay 3 h:/;,"";) Day 4 /(/5 Day 5 I~N Day 6 1'b1:5' Day 7 Vi,::'':;

<:PeCCirlD or Replicate No. Total

Concentration Day B C J
Live Live

A 0 E F G H 1 Adults Young

1 6 0 0 C- O e: r: () C- O (0 6
2 CJ 0 0 D ./"J C::> r:» n 6 6 !/J 0
3 b 'l (;, D if s LJ t 0 S 10 IfCJ

C ......1 --(T'z.."" '--
4 ,"J () o u U ,::;> 0 D -, () If)

-,
,- --

5 /0 I=l., iI S II I{ q Iv /5 "1. /0 '1'1
6 G U 0 q /3 0 11..1 /3, ld.. I~ Ju l$
7 '''1 1'--1 /L( o (j 1'-1 () u c» 0 t W S(

1 C C) C;' C) d 0 C cJ d Co (0 C
2 0 ",.." ~ ~ ("'\ ~ t""1 0 0 to II) ("')

3 Lj ,...,
~ (' 'I s {, t..-, s '! I,) 47~

-" 'I
() 0 () )D) , 4 /) A /) () D i) 0 6

5 "1 '1 \ I 1\ ILl Cf ';'i /~ I ( 10 10 (OL1

6 17 I) l'i /3 IS- r'-{ g lS- I::' It 10 133

7 0 v 0 U 6 U o 0 0 6 /0 0

1 6 cQ CJ C.? 6 C) (",.:) d C) 0 to 6

2 0 0 <3 6 0 0 c» G' C-' 0 10 6
3 'i {] LI L/ s 0 s ~ s 'i II) Va

/r;.. '( 4 0 D () ,) () '-j o /) o 0 If) Y
5 l::t e;

i! jJ i) I) [ ( /0 /0 Iv /U /wi::::,u

6 Il- 10 IS ,~ I;). D iLl I) 1'-( I::L /0 [Il

7 U c> c» c> 6 1'-( 0 (..> o D 1(,;) i'-(

1 0 0 0 (') c:> C) 0 C.-J C.J a to c
2 0 0 (5 0 0 0 0 0 0 0 {(J C

3 LI S' (; t; if If L/ b 5 ~ /0 '10
}7 "r, 4 D ,) 0 c) 0 () ( ) l' ( \ '),) ,

5 7 6 /) iO to ,.,
It to ( ( 8 to 0.7

6 Ib 0 10 fbi i~ I) ILj It..{ I~ ,,~ 10 l1.;)"

7 0 0 0 d i::t 0 0 0 c..- o tv' i:l.

1 0 0 <:) 0 C) CJ c) C C o to c:
2 0 0 0 0 0 G 0 0 C 0 tQ n
3 il If J S '3 "3 0 0 6 D ib ;t.J'

SV / 4 D iJ 0 U U C> ''"> '3 0 V /1..1 /0-/

5 10 10 9 9 ts e fa <I 10 <.( co 7'6

8 Ii) S- a or tD I").. U c» 10 0 10 b'-{

7 u 0 0 0 v 0 q 9 0 8 10 '2(,

1 0 0 0 0 0 '- - 0 0 0 i r:
2 () - - - 0 - - () - D LI U
3 - - - ~ D [)

'C<.) 'r 4

5
6

7

.17
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CiIfNIHIU. CERIODAPHNIA 7·0AY SURVIVAL AND REPROOUCTlON DATA

Client ivLJ.<u s:-I ~.-:/.~)C5 Test Beginning: Date~-2\-'\5 Time \ IoOa
Sample Description 35-24- Test Endtng: Date w-~·"'!TirT:le 0"'30

Ceriodaphnia Lot# cd 1.\-1 \ Dilution Water ~\-\ \r\,e)\ V~!Q1Cf 10# ;:\1..1\=
Technician Day1 t:T Day2~Day3 .:I S Day4~ Day 5 .1c.... Day 6~Day 7 <.1-..

Time Day 1~Day 2 C29 on Day3..L!.2LOay 4 II ((t j Day 5 I f".:.<> Day 6 I~ Day 7 ",'i~'> ~

Percent or Replicate No. Total

Concentration Day 8 C D G J
Live llllf)

A E F H I AdUlts Young

1 () r) 0 (7) r: (~ 0 0 0 CJ ro 6
171, 2 0 0 0 c) 0 0 CJ 0 0 P rn 0

v-t-:l: ~::5
,J I- 3 5' 4 c; Cj 3 'I \" C7 'I S- ID i.Ji)I

0~
4 0 ') ,'I J '> .;) u .:J .'> D hI /)

.X."') \0- S q 11. IV it:> e C( l:t ( .:s, (.1 1:L 10 WI-- 0 r'-{ 'ib6 c- /0 .c» 0 0 0 0 /~ 10
. 7 10 I~ 0 0 <.:> II L I l ( '4 0 /6 (,::>

1

2
3
4
5
6
7
1

2
3
4

5
6
7·

1

2

3
4

5
6

7
1

2
3
4

5
e
7
1

2

3
4

5
e
7 ,

....... ---_.._---~.~._~-

scoEPA00028424



C!J:fMHIU CEFUOOAPHNIA 7-DAY SURVBVAL AN:O REPROOUCTlON OATA
, , t0~

Client \ )J (2 L, ks c if - Test Beginning: Date '-I-~i-'rr Time i'i: 'tv
Sample Description {7 / D,~ COl ~,f7 -0 L.. ~ q~.;l5Test Ending: Date time _

Ceriodaphnia Lot# 'i7;L. Dilution Water 10# _

Technician Day' ~Day2 ~ DaY3~DaY4..2::-Day5_Day6_DaY7__
Time Day 1 d..i-:-Day 2 1'.)""3')' Day 3 ('1<0 Day 4 d1,~'5' Day 5 Day 6 Day 7 _

~or Replicate No, Total

~:';:: Day
C G J

Live Live
A B 0 E F H I AdUlts Youn9

1 ()
"

() 0 ,S /) /' /) c) ic. [)

2 0 u .> 0 0 0 c: o 0 0 /0 0

3 3 s ~ &, b ,.( S- i. '-i 6 i0 ..n
COhtrol 4 0 c» 0 <:;. '''> C ,f~ ,';' 0 '-I I.J '1

5

6
7,

I") () () IJ I' /) I> /) D C> I -, ,')

2 J .» U 0 0 CJ I.i U 0 0 j~ v

3 5 ( (;, t: (./ .-
~ ~ S- :> (0 yo,

I 7/ 4 0 c.:> c» c» ," Q b U <.:.> <...S ,i:> 0

5
6
7

1 /) c) 0 (;::, L'J ) o c.'> n II 1(; (I

2 0 c» 0 G-' D U <0 ..,. (.) 0 ,';;' U

S / 3 '-f ') <::, o '3 s b <0 ~ C> it> )~

0
4 u 0 .. let c» u 0 L( 0 LI fO I.J..

5
6
7
1

2
3
4
5
6
7
1

2

3
4

5
6
7
1

2

3
4

5
8
7

scoEPA00028425



I . I

CHMHILL CER~ODAPD-llN~A WATER QlIJAILU1llf lD>A"lrA

Date 'I F> 'I~ Time cA ;L/'iDate L\ -1.\ S\STime \/000 ' Adults lsolaledInitiated:

Terminated: Dale Time Neonates Collected Dale l/i"'~lj' Time /'f;/(.)

Day 2 I<'--i Day 3 'S) Day 4 -:55 Day 5 r--}--'- Day6 'J3.... Day 7 6'-'

Day 2 Dqu> Day 3 /L:':-o Day 4 /1 )-y Day 5 I bv Day 6 /-1Y$" Day 7 IbZe-

:>-1b""..,~::.
'=\5 - 2+

Day0 /'-10'> Day 1 1120Time

Technician

Sample Description -.....:..:=--.......-1------------

Percent pH Conductivity (pml7loslcm)
or Dissolved Oxygen (mgll)

Day Day
Concan-
tralion I

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 '7 0 1 2 3 4 5 6 7

~%~rt1%t:G It1%~~1%rt '",
"1

i. "'-{T1<-~'- 7'-=0"
fZ ,3

B,OI 77
1-A

7,2. " Ib l.¥'1 J5J
~,:;\-- s, I 'd.<.. 7,'b .D s» ~,()

~%~%1%I~ 1%~~1%12k:'I 00 '1,0 7'1 70., .
$·2 'l(1rq, 3 Vlf 'Yo ' 1

if r 7"1 • I 8:0

( '" '/, V / V / 1/V V1/V1// /
~%~1%11I~ 1%lZlZ~R:rt/7 'I. '30

'4:.~
b- 7.7 ft 7.CJ...:;,

t6tt'z r~ fi.f.c. 7'1 . , 3~1.-) 7 7

VVi ~l:'r£ IV/ h~1~50! '-' 7 u
(0''\p,l ,'-' 535

7,~ g,Q '7,> '7.'1

'2t ~ZVVVV G'-( IZZVVVVjUl...J f.

'~~
,/ Pi]'

~.~ .b

Percent Total Hardness (mgtl CaC0:3) Alkalinity (mg/1 CaC0:3)
or Day DayConcen-

tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _

scoEPA00028426



~HI/l ClERiODAPIHIN~A WATER! QlLBAlLrnr DATA

Date If· J,lt? i Time (!i; ';IiJ Adults Isolated

Sample Description Ii / c .., D<-<~) <". 'Sn;,l.--If 1<. C" i-:3S'i -0')... Terminated: Dale Time Neonates Collected Dale i; .J. lre Tlmf} O'9:L'V

Technician DayO :::s:<; Day 1 S5 Day 2 ~ Day 3 0r'- Day 4 fN· Day 5 Day 6 Day 7

Time Day 0 Ib:'1u Day 1 112-0 Day 2 ltD) Day 3 f~ Day 4 (b·<:~ Day 5 Day 6 Day 7

~~
pH Conductivity (",mhos/em)

Dissolved Oxygen (mglt)
Day Day

Concan-
trauon

I

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

lZ'%~V1// 1%11%:11// ......,.0

C.D~tul '5,'- r.: AVi/
2,:)''1

~, I '0<:'- 7'6 7, [i 7.c:;, "2"\

1%:tIt"/1// r<:t%'%/ 1//r.

c-: 7,'j171, f,3 g','1 :33 5..-.
7/1 )7

l,iZIYV1// X,IA1%/ [7/JO ,<..

Sci); f3 7i~
lL{

SG)
q '! ~!) g\ 7,5 »

VVV1/1// 1/1/1/VIVV
V / 1// V/ 1/!I/ I :1V
V / V/ V/ 1/17/ V[7V .

Percent Total Hardness (mgtl CaCO;]I Alkalinity (mgll CaCO;])
or Day DayConcert-

tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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CNMHILL CER·~OIOAPHN~A WATIEIRl QUAUlTY DATA

Adults 'Isolated

Terminated: Date Time Neonates Collected Dale "!-:CGc.r Tlmf) ! '(,' /o

Day 1 1(;( Day 2 r:[ Day 3 :5) Day 4 ..::J5 DayS ,':;,"'1 Day 6 fY"\ 08y1 6'-".
Day 1 IL2)) Day 2 Cllb<J Day 3 Ik,'<-/Q Day 4 //20 Doy5 (t-po.;, Day a 1'1:)(l Doy1 1.. ··2:..<..J

Day 0 61-'

Day 0 ('-(oS'Time

Technician

Sample Description ~~~ - 2± _

Percent pH Conductivity (J.lmhoslcm)
or Dissolved Oxygen (mgll)

Day DayConcan-
tralion V 2 .- 2

I

0 1 ):I; 3 4 5 6 7 0 1~ 3 4 5 6 7 0 1 2 3 4 5 a 7

/7 i

~V%L~ZlA': ~Zu:~x~ ........{

/':>f S.. -"":'JQb.-....- 7'"1 ;q,y- t2. ,.( 77 /1,.) 'i(D ;5 b'( ~<;"1

"J" - .2.- 1</ 7.'1 ~ ,1 ,1 ,f:/J ) 7.b

vivi/ V.:1/ 1// vi1// V
/ / / vi1/vi / / V1// V
V/ VV/ 1/ 1// 1// / V
V/ VVVV V:/VV/ V
/ / / VVV 1// VV/ V

Percent Tolal Hardness (mgtl CaCOJ) Alkalinity (mgll CaCOJ)
or Day DayConcen-

trauon 0 1 2 3 4 5 a 7 0 1 2 3 4 5 a 7

Commenls: _

scoEPA00028428



Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 21 Apr-95 00:00 Test 10: 138701cdc Sample 10: WACKER-SILTRONICS
End Date: 28 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
3 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

10 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
50 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000

100 0.0000 0.0000 10 0 10 10 0.0000 0.0000

Hypothesis Test (1-tall, 0.(5)
Fisher's Exact Test

NOEC LOEC thV TU
50 100 70.7107 2

Linear Interpolation (80 Resamples)
95%CL SkewPoint 0/0 SE

ICOS 52.500 0.000
IC10 55.000 0.000
IC15 57.500 0.000
IC20 60.000 0.000
IC25 62.500 0.000
IC40 70.000 0.000
IC50 75.000 0.000

52.500 52.500 #DIV/O!
55.000 55.000 #DIV/O!
57.500 57.500 #DIV/O!
60.000 60.000 #DIV/O!
62.500 62.500 #DIV/O!
70.000 70.000 #DIV/O!
75.000 75.000 #DIV/O!

1.0..-------------.......

0,9

0.8

0.7

:Jl 0.6
c
&. 0.5
I/)

~ 0.4

0.3

0.2

Page 1 ToxCalc v5.0

0.1

10

Dose %

1
100

Reviewed by: M"7

scoEPA00028429



Ceriodaphnia Survival and Reproduction Test-Reproductiorn
Start Date: 21 Apr-95 00:00 Test 110: 138701cdc Sample 10: WACKER-SILTRONICS
End Date: 28 Apr-95 00:00 Lab 110: ORCHM-Oorvallis Lab Sample Type: EFF2-lndustrial
Sample Date: Protocol: EPAF 91 Test Species: OD-Oeriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 1'0
D-Control 30.000 33.000 31.000 12.000 28.000 30.000 27.000 29.000 33.000 26.000

3 30.000 25.000 30.000 29.000 33.000 28.000 27.000 33.000 29.000 25.000
10 32.000 24.000 28.000 29.000 27.000 30.000 30.000 28.000 29.000 26.000
17 27.000 13.000 29.000 31.000 38.000 26.000 29.000 30.000 28.000 29.000
50 24.000 19.000 20.000 23.000 21.000 23.000 18.000 16.000 26.000 16.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Rarnk 1-Tailed Isotonic
Cornc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

D-Control 27.900 1.0GOO 27.900 12.000 33.000 21.667 10 28.400 1.0000
3 28.900 1.0358 28.900 25.000 33.000 9.712 10 102.00 76.00 28.400 1.0000

10 28.300 1.0143 28.300 24.000 32.000 7.997 10 96.00 76.00 28.300 0.9965
17 28.000 1.0036 28.000 13.000 38.000 22.144 10 100.50 76.00 28.000 0.9859

*50 20.600 0.7384 20.600 16.000 26.000 16.533 10 65.50 76.00 20.600 0.7254
100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates unegual variances (p = 9.25E"03)

Steel's Many-One Rank Test 17 50 29.1548 5.88235

Statistic
0.86163
13.457

Critical
0.93

13,2767

Skew Kurt
-1.6491 5.75422

Linear lnterpcletlcn (80 Resamples)
SkewPoint 0/0 SE

1005 21.549 6.429
1010 27.881 5.612
1015 34.214 6.209
1020 40.546 6.183
1025 46.878 5.407
1040 58.641 2.481
1050 65.534 2.068

Page 1

95%CL
2.171 24.438

13.489 31.876
15.699 39.490
21.519 47.243
31.941 52.033
53.598 61.626
61.331 68.022

-0.8177
-0.5042
-0.6894
-0.7192
-0.3778
0.2109
0.2109

ToxOalc v5.0

1.0 -r------------.......

0.9

0.8

0.7

3l 0.6
I:
8. 0.5
til

~ 0.4

0.3

0.2

0.1

0.0 +-......,--4..........,..,."l"'1"'l'i..-........__.-............,.......,04

10

Dose %

Reviewed by: r.f\ '7
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APPENDIX B
REFERENCE TOXICANT DATA SHEETS

~~~~~~~~---- ------ -~-----
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1 . ( _ 1
~

)

Client G Alae - AV"'\ . 'K~~ 3 0 x
I

Test Organism (~,- i 0 c\(),~\l:L'0\ Q, dUto·\Cl.
Source I...., \\c;u s.c Cu.\..hJ,J\9....h...-

ION Cc\. '1k~ Age <. 1..'\ \"f So

REFERENCE TOXICANT DATA SHEET

10# C\ \~

Date L\ - \'l-q ~)

Date L.f w II-j. -'\S

Time~~~ _

Time --"--'-=---__

SiZ8 _

.:::ss

Toxicant Test Number Survivin~ Dissolved Oxygen mgll pH Temperature °cConcentration Chamber

~/L
Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

rc,!ITP. C':> \ A ~ 5 '-, ~ ..+ .iA-' '7- 1$<.0 - g.D '20 2a ::2.0I.

~ ~) 5 i,· ~+ ~:" 7. 7.

\ A ~) 5 C; ~.t\- ~. ?~ ~.I 3.0 LO LO 2 u' ~- -

B. S s r: R+ - ;1 ]-

'l. A 5 5 J ~A - rJ 8.\ ~ Y.e. 'LO L0 2'0

is 5 5 / ~+ - 9 '7
v.~

l.S A 5 If- 0 ~4- - Y,] ~.a - g,o 'LO '20 '2D

% S 4- 0 ~+ - ;;?"7I, .

;) A 5 ~'3 I) <!?.+ - X.:l ~.O - r,D 20 'LO 2e::;,

'R ,t::; 2 D "R'+ X'<::

+ A :) 0 - ~.+ %'.S - ~.O l.~ - LO '20 ~

g 5 0 - ~+ ~.S - "'

Siqnature

We verify this data is true and correct.

\.S'

__~_.L1_b l.(

SfiC'AC'''"" \.t~~J

~~ h LC50 Task Manager

Statistical Method

95% cant. int.

'Dilution Water Code
Aecon... reconstituted water
VS .. very soft
S . soft
MH .. moderately hard
H .. hard
VH .. very hard
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Acute Test-48 Hr survival
12 Apr-95 00:00 Test 10: Rcda468
14 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab

Protocol: EPAA 91-EPA Acute

Start Date:
End Date:
Sample Date:

(: Comments:
Cone-gm/L

O-Corntrol
1
2

2.5
3
4

Trim Level

1
1.0000
1.0000
0.2000
0.0000
0.0000
0.0000

EC50

2
1.0000
1.0000
0.2000
0.0000
0.0000
0.0000

95%CL

Sample 10:
Sample Type:
Test Species:

Trimmed Speannan-Karber

R~F-Ref Toxicant
NACL-Sodi.um chloride
CO-Ceriodaphnia dubia

10

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

l

Page 1

1.5499
1.5470
1.5446
1.5422
1.5499

1.3803 1.7404
1.3622 1.7569
1.3458 1.7728
1.3448 1.7686
1.3803 1.7404

ToxCalc v5.0

1.0~---"""H~""------,

0.9

0.8

0.7

: 0,6
c
8. 0.5

•
~ 0.4

0.3

0.2

0.1

0.0 ....-----.-......,-___._...............,.....,...f

1

Dose gm/L

Reviewed by:__
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CHMHILL
ceriodajP-hnia dubia Survival and Reproduction

Test Data Summary

"J .. c..:L

1-"., \ ~ \ \
1~\Nx

j'

Cenodaphnia Lot, __'-1..;.'~L.;;;:"'~ -- Statistician _ ...')...."'_. _

Percent TotaJ Young Rer Replicate Total
or It Alive Live

Concentration A 8 C 0 E F G H r J Adults Young

CVHl1~,",,- :}.7 (1M 28 \"1 iy '-'-f 2'-1 zs 2.b 6 IU ~ ........ ' ,
- .... '-!

OS .:, / L.. ='-/ 'W :..5 'ZS' :.:. 7..7 J,o 2b :2.S- 2.1 "" I"'; :2 I S-

i :> : :~ '1 !9 ' , 2;' '.2 1'1 :-r-; ::Q 2S ;:'1 10 ,,', :,~ :;,

I, S- ~fL I c,,\ :'c.> .:,> J'"' I I Q Ie ~0 1\ :\ q ;'-11' .... ",,)

'2,0 "'/ " 0 Q 5' 2 '-I ID I :> - e- 26.(... -:;) !"? '-

'-

y,v '- 0 v o .» 0 u 0 (:, o c:- c: Q
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·f.. or'/.... IJ

:::V-v <llt L..\­
-J.( "> SY'

c::HNlHILL CERIOOAPHNIA 1-0AY SURVIVAL AND REPROOUCTlON DATA

Client Q A I (;;c ~Apc Q -, -"3 Test Beginning: Date""3-"I-':;\ Time .:..70

Sample Oescnptlon ;V;l ,I Test Ending: Date if· C - '15 Time (J y<:"

een~hnja Lot# . lj 02 Dilution Water ~\'t\ LV.;J I ID# 'LID
Technician Day 1 .-z:... Day 2· " -... Day 3 »\ i Day 4 £.....Day 5 3:- Day 6~Day 7 ~>
Time Day 1 £...-Day 2 I vl'-'C> Day 3 ('I', i.Day 4 I~S'Q Day 5'? " - Day 6 I:; '/J" Day 7 _

Percent~
Replicate No. iotal

~
Day

B C G J
WVIt Live

A D E F H I Adl:llts Young

1 ~ (....) c..; '--" c» u c: -'
~ .» ;-.J ..;,;

2 J C ,-" Q . , 0 ...:- CJ v -..:" (.; ..;.

3 () -3- '-I l) I) Lj e: '-t c: ) I,,;, - -- ~,

COl'trol 4 y -;, 0 ...:;:J "3 D 0 u U [ /0 .:=:.
5 /:J J? .r :) -.. 0

(1 .J 1-:; .~ i I J,:) '1.1" ,

5 17 /r I'i I).., /0 II I ) /5 (A (:) II; i /:jI

7

1 (-, U i..J '-J V e..- '" o ..., ..., ,.,)
,.~

2 r:» ,? 0 0 J <J (;I U () '-' .. 4:-' -:..:..

- 3 'f £.-1 L/ l.f \- '-I ? '-/ Lf 'I It) '/L>
~

-.) u+ c-

O.p 4 u ....> ....) u c» 0 u .:..> I 0

5 a ,J q ; .J s 9 1"'" '1 0' /
0 7/s'!; f

e / I S- !)...... If '1' IV 1'4 15 I:: ID 1 (0 I
1 r,,'\

1 ... Li' <::> -:» 0 .» ..,
~ w 0:,..) .;» Q

2 ./ U Q 0 c:,) () ':.' "" <.:> 0 ; '-' '-
3 ,') / If if D 7 i -,... i./ If !D ~Q

1.0 4 t.( 6- u c '-( 0 0 u 0 <:> /0 i'-(

5 q t» I .r f f G r { ') Ie 76
6 D ; I I)- Ii 0 .f « II-> f)-.. 10 ,~ 7' j

7

1 «» u (j Co (.> <...;;, u V .;,;, .;;; I"" <.:>

2 .... .... .;; c> v Q u U U ~ ~ Q

3 I..f 'I .-, IJ I - r: 1'\ .:::, '3 S I~»

/. r 4 (\ c;.; G 0 U - '( '-/ 'J c :..1 , ,

5 Y r Y ") J -,
C. r q ;>- 7 5 .J

e 3' I:;" -, I -,
0 i I 1 s»J i - -,

7 '-

1 0 (.) '-' u 0 o.J 0 U <"-", 'J (v 0>

2 u v u .:» C> v c» 0 u .» ''';;' G

3 ~) ? "Air-- '") ,) ;) 'J o :.> , ~ "'.

4 0 0...., - V V c 0 0;:.. c, 0
,~

0
;;'~L 0

v

5 - 'i J b ~ Y )- ~ 0 I ..
e 0

,...,
2- ~ 0 0 J

..... ,~- ~ .:J 0 .( ,

7 - -
1 0 ~ U <..J lj (..,I 'J (... r~ 0 '-' <...:;.

2 - - - - - - - - - - --

tJ,O 3
4

5
8

7
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CHMHILL ClErfUOIDAI?HN~A WATER QUAl81llf DATA

OAI()e Dale 3)\ ..... 1""" Time I u.~-J ' Adulls Isolated

Terminated: Dale ".(, -f;" Time 13 ss Neonales Collected Date :~}", ,( lime ('-110

Day 1 ~,-,\ Oay2 'fjvo. Day 3 .::s-)' Day 4 ~ Day 5 :SS Oay6 :t5 Day 1

Day 1 (Z,..;" Day 2 I '-I'--If' Day 3 ISo L? Day 4 13S1J Day 5 J5'/C Day 6 IYut.> Day 7

NaC(

Day 0 \100Time

Technician

Sample Descriplion _--L-=~.l...- _

Percent pH Conductivity (~mhoslcm)

.er, Dissolved Oxygen (mgll)
Day Day

~eonc~~
~ 'ralio 0 1 2 3 .. 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 "5 6 7

X~l:?:~ZI~ 1%1%Z~IZV
'~,J

Cur. \.'<0>'
~l ~\ :l. '1 \

'7:1 '7 "3 -p ,f" .~.c
..-,

$~ 8.L, I • I

%~lZ~iZ17 I~ItZ%:£:~0.5 '<:)) ~,o
,'1 7,b , I ~.J rill ~o ;tb 7,/ 11)--> 'X,D

1.0 / / / 1// / VV/ / / V
%~Z~:t:;1 IX1%Z%:z~, \

1,5 B, ?> coc>
7'1 ~o 5,1.",11

, ,,' 5to 'jo o N Y,/

~~:t%It;: ~1%rrt~~" v~,~..r-..,O
?1 ,-1..... d.:..> Y'I) 7'~ rt I I

L(, () ,'1 ~ VVI / VV '7 C 1/VVV/ V (;WJ. \

Percent Tolal Hardness (mg/l CaCOJ) Alkalinity (mgIJ CaCo:J)
or Day DayConcan-

tralion 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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Csrlodaphnla Survival and Reproduction Test-7 Day Survival
Start Date: 31 Mar-95 00:00 Test 10: rcdc462 Sample 10: R~F·Ref Toxicant
End Date: 06 Apr-95 00:00 Lab 10: ORCHM-Oorvallls Lab Sample Type: NACL-Sodium clilloride
Sample Date: Protocol: ~PAF 91 Test Species: OO-Ceriodaphrnia dl:Jbia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 t.OOOO 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

2 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-gm/L Mean N·Meari Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
0.5 1.0000 1.0000 a 9 9 9 1.0000 0.0500 1.0000 1.0000

1 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000
1.5 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000

2 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
4 0.0000 0.0000 10 0 10 10 0.0000 0.0000

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC LOEC ChV TU
2 4 2.82843

101

Dose gm/L

: 0.6
c.g, 0.5
co
~ 0.4

0.3

0.2

0.1

0.0 +----...........................--.----.--.-......""""
0.1

Linear Interpolation (SO Resarnples)
Point gm/L SE 95%CL Skew
IC05 1.2500 0.2490 1.1250 2.0025 0.8182
IC10 1.5000 0.2666 1.2500 2.1076 0.3437
1015 1.7500 0,2556 1.3750 2.2128 0.0686 1.0
1020 2.0000 0.2099 1.5000 2.3179 -0.2313
1025 2.1250 0.2025 1.7500 2.4230 -0.0605

0.9

1040 2.5000 0.2187 1.9000 2.7384 -0.8220 0.8

1050 2.7500 0.2096 2.0000 2.9487 -1.4466 0.7

Page 1 ToxCalc v5.0 Reviewed by:__
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C8rlodaphnla Survival and Reproduction Test·Rep~oductlon

Start Date: 31 Mar-9S 00:00 Test 10: rcdc462 Sample 10: REF-Ref Toxicant
End Date: 06 Apr-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91 Test Species: CO-Cariodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 27.000 26,000 28.000 19.000 13.000 24.000 24.000 29.000 26.000 B.OOO
0.5 24.000 20.000 25.000 25.000 22.000 27.000 26.000 25.000 21.000

1 13.000 18.000 23.000 23.000 12.000 19.000 19.000 20.000 25.000 21.000
1.5 19.000 20.000 13.000 18.000 11.000 0.000 18.000 10.000 11.000 21.000

2 1.000 0.000 0.000 5.000 2.000 4.000 10.000 1.000 3.000 2.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Tnansterm: Untransforrned Rank '-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Sum Critical MeaR N-Mean

o-Control 22.400 1.0000 22.400 8.000 29.000 31.015 10 23.144 1.0000
0.5 23.889 1.0665 23.B89 20.000 27.000 9.916 9 86.50 62.00 23.144 1.0000

1 19.300 0.8616 19.300 12.000 25.000 21.716 10 81.50 75.00 19.300 0.8339
"1.5 14.100 0.6295 14.100 0.000 21.000 45.652 10 72.00 75.00 14.100 0.6092

"2 2.800 0.1250 2.800 0.000 10.000 107.539 10 56.00 75.00 2.800 0.1210
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurtr--
Shapiro-Wilk's Test indicates non-nonnal dis1ribllltion (p <= 0.01) 0.92192 0.929 -1.0857 1.74281
Bartlett's Test indicates aqlllal variances (p = 0.01) 12.8773 13.2767
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU
Wilcoxon Rank Sum Test 1 1.5 1.22474

Linear Interpolation (80 Resamples)
Point gm/L SE 95%CL Skew
IC05 0.6505 0.1464 0.3598 1.0144 0.0848
IC10 0.8010 0.1466 0.5981 1.0839 -0.0249
IC15 . 0.9515 0.1374 0.7532 1.2203 -0.2554 1.0
IC20 1.0754 0.1380 0.8556 1.3989 0.1151

0.9
IC25 1.1867 0.1389 0.9792 1.5141 0.2258
IC40 1.5094 0.0899 1.2817 1.6363 -0.6343 0.8
lC50 1.6118 0.0686 1.4236 1.7107 -0.8669 0.7

:: 0.6
r::
[ 0.5
ell

~ 0.4

0.3

0.2

0.1

0.0
0.1 1 10

Dose gm/L

Page 1 ToxCalc v5.0 Reviewed by:__
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APPENDIX C
CHAIN OF CUSTODY

SCOEPA00028439



r ~~ J

~HILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Client "'kc...Ke.,.,- ~:;\\-\ 't"c: .......~~ c.c"\?,
Address 1),06 N \u f'fc Jr 'Avt..'Y'I~\Q.,

Contact Person: ~.:l"('"{, B Tc.:....~~~
Phone: '"1'-\'3- )(0.0

CH2M HILL Project # 'ftSE \ q 41, I

NPDES# Ship Samples to: CH2M HILL, Inc.

C it S I lnforrnati P 0 # Attention: Aquatic Toxicology Laboratory
omposi e amp e norma Ion . . 2300 NWWalnut Blvd,

_ \t Corvallis, OR 97330
Samples/Houre>.5 Volume/Sample "30,.5 c;r'lO....-o. Phone: (503) 752-4271 Ext. 3160

Total Hours 2:~Volume '1J-CO--\\(o'v\S Message: (503) 758-0235 Ext.3160
Initiated: Date~ 'lime c 8CCl Check Chlorine (Y/N) ----0-=-

Ended: Date 1.\ 'Ap..f\j'jme o'BC,o Temp. Upon Arrival (0C) \D
Chilled During Collection Yes 0 No~ Check Ammonia (Y/N) Dechlorinate (Y/N)~__

Anal ysis Required/Comments

}~~""J'. -a., u

Sample <ll 'c;: s
"5 e o

.~<Il .~ 0> U

Type u .c: <ll o <ll ·c U cQi <l:: U "5 0 -c "5 2 0 ~c 2 0 <ll..c <ll ::l iii
_ c:

"0 "0 o C\l o ::l ..c ::; 2 o E Concentrationso'(ij -c o o C\l

:i:Lp.Q. C\l C\l E -c <{ o U .E <l:: U :::::#- <ll (]) 0 0 i: "5 <{ 0 (J) (f)
<ll and/orc: s: s: .~ "ffi CL :::i: :::2 <1l N

Sample ID Date Time Compo Grab
0 10#' iii ~

C\l 0 I I CD ([J >- >- en <1l Comments0 IJ.. U 0 0 F (f) (f) :::i: :::2 :2' :::i: « I

C\S -) Lf 7...\~
u~ >< :> QCl~~~l-O\ ~.6c~~&<~«/

I

-

::

~ecl.J)1cf~~~n and ~rint name) DatelTime :l.\ 671''''\5 Relinquished By ~~~.a~~\.J. DatelTime 2'l67f'rQJ:;

~" .........c,<.:,~ . RcA,\... t> ~\.. Fc.c:.\.-\.~~ c.\r.E l-rI c~~ ~n.....-:-~"~:-S ~ ~<,,\- \.......:...'t:,\ G8.3S

Rece~ (Please sign and print name) DatelTime Relinquished By (Please sign and pnnt name) DatelTime
~'- --.:' _ (Vl.'Gh.<--<-\ --::i:.., Si4AJ4Jq ~ jl;J/-~~ Q6'3S-.-

I \ ::!d By x., (please sign and print name) DatelTime Relinquished By (please sign and print name) Date/Time

.'~ ',\D\~' ~""'~,, (LQ"b'\ 4-'2\-~5 \300
Receiveij-~y (Please sign and print name) Date/Time Shipped Via Shipping #

UPS_ Bus _ Fed-Ex~ Hand X Other__

Work Authorized By (Please sign and print flame) Remarks

scoEPA00028440



I I! I n r ~ I I . I

©HMHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Client >/'1 (k t', ( , 5/' I fyo '"1 / L

Address 7J.....O 0 AJ· uJ. ffDh+
RrTlct..-~ I Df<-

NPDES# Ship Samples to: CH2M HILL, Inc,
Attention: AquaticToxicology Laboratory

Composite Sample Information P. 0.# 2300 NW Walnut Blvd.

_ _ Corvallis, OR 97330
Samples/Hourll.~ Volume/Sample 3·..> 'j<'<.llort...5 Phone: (503) 752-4271 Ext.3160
Total Hoursu.?'j Total Volume Q<26c..JI"r;5 Message:(503) 758-0235 Ext. 3160

Contact Person: Vi/1'1drc<..- Po r-ch.er Initiated: Date 41'-.,(3 - ~S1imer::t6o Q Check Chlorine (Y/N) _
~ , - v-c.j Ended: Date ey-,,( '1-7JTime c!> [?c>c Temp. Upon Arrival (0C) _7~'..:::(:=---__

Phone: cv'1 ....r·'<.OJD A 4 ~ D ) b" '
Chilled During Collection Yes 0 N~ Check Ammonia (Y/N) Dechlorinate (Y/N) _

CH2M HILL Project # ..:...A-"~=:.--,,r;-,,--...!.../-,'IL-Lf~3Cl-1________ Anal ysis Required/Comments

V;l; ,;
,'. o

Sample CD 'i:: o CD
:=; e :=; o o

(/J 'i:: o '2Type Qj o s: CD
l?

o CD 2
'1'" CD CD« 0 :=; « :=; l? CD 'E s e t5- C "0 '0 o s:

,~ o :::> s: :=; e o s: Concentrationso 'Cij « 0 '-' com m c « « 0 <..> £: -c 0 3'11:- .Lab CD CD 0 0 .J::: :=; « 0 C/) w CD and/orc sx: s: .~ .~ a. ~ ~ '" N

Sample 10 Date Time Compo Grab
0 10# ro ~ '" 0 I I CE aJ >- >- c» ro Comments0 LL 0 0 0 ~ w w ~ ~ ~ :::2 <c :r:

9:;--cJS- LI-.2.</'C,S ;;:t'~ X· .3 P',iJ; Iy B; 0 c..... s:> Ci.... LiCDI3R7~ J>

r

,

Relinquished By (Please sign and print name)

DatelTime

Shipping #

DatelTime

OtherHand
/
, Fed-Ex

(Please sign and print name')

Re.linquished By. (Please sign and pr~narr~)

_ I ctYI.·!-t. L MlA.{ (a.,,-- '1-'1'/ _J 7r;t.J

Shipped Via
UPS Bus

Relinquished By

atelTime
"Y---23'-r,'s- o e: I u

Work Authorized By (Please sign and prim! name) Remarks

scoEPA00028441



Client 1&<:, (k'!-L .5: l+rO;1 "e­

Address Z,2 t, 0 AI- hi n1)h"f AVL

11rt I(~c(, 0 rZ

~Hll1 CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

NPDES# Ship Samples to: CH2M HILL, Inc.
Attention: Aquatic Toxicology Laboratory

Composite Sample Information P. 0,# 2300 NWWalnut Blvd.
_ _ Corvallis, OR 97330

Samples/Hour O. 5 Volume/Sample 3.S ¥d Phone: (503) 752-4271 Ext.3160
Total Hours r:2'i Total Volume Lid ;t-1 Message: (503) 758-0235 Ext. 3160

Contact Person: XL",d rc<- A'('cAe.--r Initiated: Date £'-.zS:-fS-Time6k O o Check Chlorine (Y/N) _

3 / ' Ended: Date ~$7sTime 08'"0 D Temp. Upon Arrival (0C) -----'-Io=-·--=(~=------__Phone: 02 l( .jO,l 0 X k f, ?''1
Chilled During Collection Yes 0 No fJI Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILL Project # LA.u5~·",-E---,I",-,qL--I-I.-I,-=J~I________ Anal ysis Required/Comments

I~.·:?",~>'··!; ,','t" (J

Sample Ql "E Ql
:; e (J :; (J (J r

Type ~ (J .c Ql 'E (J Ql 'c u Ql C <10 .& Ql(l) <{ 0 :; ..c <{ :; e Ql
'(0 :; e to 111_c

Ic( -Lab-
'0 '0 u ,<';1 (J OJ s: :; e (J s: o:l Concentrationso 'co <{ 0 (J II'o:l o:l c <{ <{ 0 0 J:: <{ 0 ~ <:i'*!:- Ql Ql 0 0 r. 5 <t: 0 en (f)

<lJ and/orc s: J:: s .~ 0- ::2: ::2: o:l N OJ

Sample 10 Date Time Compo Grab
0 IOif "@

~
o:l 0 I I a:l co >- >- o» o:l ;:e Comments0 I. '0" LL 0 0 0 F en en :2 :2 ::2: ::2: Ci: I

X
"-

IX: BI 0 C....~.s t'-'-;\ -9S-- 2 c. ""/-)£; -« 0;)-00 .3 (01~7"''''3
'J

- ,
:\ ;;:'

T

c;

Sampled By &Title (please sign and print mame,) DatelTime ~~cw,iS,~ By (Ple~and print name) DatelTime I,t ~Io -;-<. c,"-.. ' :0. < ~cfn ...1t-- L./-2t.. -,5:;,-!o7a o t.i c",- '<.:. ><:::,'0~,.-<:/~ «/ac -rs 0700;::.;,"''-, ,M i 1.. '" li'Vt-. "" . I:iirr~ e, -LVYk

Received By (pleasf! sign and :zame) DatelTime Relinquished By (Please sign and print name) DatelTime
80Y\c'{ 0''. Arc-f....i/ I~ ,.~\........{~ '--- iflJ,b /9<:' / dfCa

,-~ec'eived.,~y (Please sign and print name) DatelTime Relinquished By (Please sign and print name) DatelTime
~(i. ,. £4i1,t1'\~y' 'i (2,G['~_\ 1'-(2.ut, c 1 ~ v-l-

Re~eived By I (please sign ant! print name) DatelTime Shipped Via Shipping #

UPS BU§.6- Fed-Ex_ Hand - Other--
Work Authorized By (Please sign and print name) Remarks /
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INTRODUCTION

CH2M HILL conducted one chronic definitive test using the water flea (Ceriodaphnia dubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from May 12
through 19, 1995. The test was CONducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the initial and second samples only with a 17 percent concentration to
assess whether or not the initial sample was acutely or chronically toxic.

METHODS AND MATERIALS

TEST MIETHODS

The chronic test methods were performed according to: Short-Term Methods jor Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-89/00 1.

TEST ORGANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M HILL's in-house
cultures and were less than 24 hours old and within an eicght hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DIlLUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 198'9),
with a total hardness and alkalinity of 104 and 82 mg/l as CaC03, respectively, and a pH of 8.0.

TEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on May 12, 15, and 17, 1995 and delivered to
CH2M HILL's Corvallis Aquatic Toxicology Laboratory by bus. The samples were stored in the
dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample collection
is provided in Appendix C. The samples ID's were 95-29,95-30, and 95-34.

1

--~----~.-------~-- --~-- ----- ----._----.--- ---------------------~------------_.
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I' ",

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 urn net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Ejj1uent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment. When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
could not be met, Steel's Many-One Rank Test or Wilcoxon Rank: Sum with Bonferroni
Adjustment was used to analyze the data.

2
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RESULTS AND DISCUSSION

CHRONIC BIOASSAYS

Table 1 summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Resuits

Concentration Percent No. Young
(%) Survival Per Adult

Control 100 19.0
3 100 21.0
10 90 19.1
17 100 18.8
50 100 14.0b

100 20' 0.2 b

a Indicates a statistically significant reduction from control at p less than 0.05
using Fisher's Exact Test.

b Indicates a statistically significant reduction from control at p less than 0.05
using Steel's Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50 and
100 percent effluent concentrations when compared to the control and a statistically significant
reduction in survival at the 100 percent effluent concentration when compared to the control.
The no observed effect concentration (NOEC) and the lowest observed effect concentration
(LOEC) for survival and reproduction were 17 and 50 percent effluent, respectively. Control
survival was 100 percent.

The IC25 values (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g, growth) calculated for Ceriodaphnia dubia survival and reproduction were
64.1 and 43.1 percent effluent, respectively.

ACUTE DUAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resulted in no statistically
significant reduction in survival at the 50 percent effluent concentration, in either the 1st or 2nd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Si1tronic is 50 percent
effluent. The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.

3
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in May indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LCso values, ~C25 values, and Control Chart limits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Table 2
Acute Reference Toxicant Test (21L)

Snecies LC~n Control chart limits
Ceriodaphnia dubia 1.9 1.4 to 2.1

Table 3
Chronic Reference Toxicant Tests with Sodium Chloride (~L)

Species (test) IC25 Control chart limits
Ceriodaphnia dubia (survival) 1.5 1.0 to 2.6

Ceriodaphnia dubia (reproduction) 1.3 0.2 to 1.7

4
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©HMHlll TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client Test Initiation: Datel::-i.J.. 'is Test Termination: Date 5--/'1- 95- Time //00

LuIO~3Technician _----"'~d:::..l..'"'-.J'--t-----.:::~fl..>:l- _

Test Species/lD C -e <'I "dc.pho '.~ ,) vb,,<\ I c;Jl if 71
I

rr u,~ j Av' e

Ac·( b~CContact

Address 7 A Q () I\.) e...u

PI) c-± loncJ " 0 S

Sample Information Test Species 10# 10# 10# 10#
SIIfIlI'Iu Collected Tot.1 Rot.kIu ..1 s;i~ Herdnes. Alullnlty Information eel 1/7°

10 Chlorlne,(mgll) Dechlorln.ted mgJi .. mgll~

Hu_ 0.1. Timo ~ed /l~
(Yeo or No) 4>Pll C..c°3 ClIC03 Age or Size c: ?- '! hr ""1h,~

<'CiYDi-o i DJ'OC) O.01./0 D "l.. '1) -.)C) ;;;',« .L-/O f'1" Loading Rate
? hr. ,~ f "c,h

5-1),'''95 ......... o 6-\:,,<..--

[s-/J-7'> 63,5- 0.· 0G / o.c c Au '7';,--3" ~~~
-t../o t"1S

Test Container Size :3 D ."-' 1-0 ~"

1\-\1£tt C"5oo 0.C5/0.er; Nr-, 1<&"-3'( dOt! L./U /'U
Test Volume ...... 1' () .3 - 15

/ Feeding: Type
CJ r ~I ':-f (5 '-f c'.

I
Amount <l- '..-'<;.T ell<' L~

/ Aeration: Began .1'-'0 •." F_
Amount

/ _.

/ Dilution Water 10 # Cf-;>s
/

Acclimation Period .<. A'r'i"

/
Test Location ~ b

/ Condition of Survivors
.>

/

/

I Comments

/

/
Hardness Alkalinity

Dilution Water Source 10# mgIlas mgIl as
CaC03 CaC03

1"1 H lw -c II H. U 935 /0'1 3~
Water Quality Meters UsedllD #

-it / #-/Dissolved Oxygen pH Temperature

4-)Conductivity Refractometer other
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afMHIU
CeriodaRhnia dubla Survival and Reproduction

Test Data Summatry

Client \,0 cu.} '-v: Test Start Data _._----''---'-=-''''-'- _

Sample Description '1'-">_......:;l-;;;..C!..l-! Sample10 # c:. u I L( 0 (~o i

Geriodaphnia Lot__----017'.....2'-1...1...- Statistician $'1..-1.-, '--'T

~ Total Young Rer Replicate Total
or # Alive Live

Concentration A B C D E F G H I J Adults Young

auv\{-'('Dl Ie; ').0 2.0 1'1 1'1 (4 .::zo If '~v /G ID /90

"3 -;.../ AD ~I ;2.-::?. ).,7 )...'/ 'AI -:z..'/ :22 r /0 ;(/0

)0 ;;> "J.-.-/ A.O ;2..'1 Ie; ),3 10 Ie. ~~ AS- 9 { 0;I

17 )..l- (I 13 .1.0 2.0 )."3- S 2"3 ;] --;..'/ 10 It'S
lio Ii /";; /7 15 iD cr /% /5 IS (0 /0 liD
(Ou (J <::) 0 0 0 0 0 :2... 0

..., A0 .-...
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OJcfMHIIl CEAIOOAPHNIA 7-0AY SURVIVAL AND REPROOUCTlON DATA.

Client We; b Is ",-r )" 11+( or) ( Test Beginning: Date 5-0. -%\- Time 1£00
sample Description '1 S - ;J.Cf iest Et1ding: Date ";-11-f[ Time II DO

Ceriodaphnia Lat# or a t..{ 7'1 Dilution Water ¢1 H k ...~ i I 110# J 3 Y

Technician Day 1 -"U:cl. Day 2~ Day 3""D~ Day 4~ Day 5 J:u:J.... Day 6~Day 7 -45
Time Day 1 CC'jIS Day 2 IYjCO Day 3 \/;.;0 Day 4~Day 5 I ('Db Day 6 \'S1S Day 7 1/b i::>

.-/

/~1'Caetor
Concentration

/0

II

A B
1 U 0

200
3 0 0

5 _c;" 0
6 0 q.
7 10 i:L

1 D 0
2 a 0
3 0 ()

5 '7 !.j
6 0 0
7 II; I]....

1 0 0

2 o 0
3 0 0

6 - CJ
7 - );;

100

2 (9 0
3 () ()
4 + 2>
5 <0 5'
6 0 0

1 0 0
2 () 0
300

5 5 ~

800

1 0 0

2 r, 0

C

o
o

c
II
o
c
o

o
IL/
o
o

c

o
/)

o
c
c

c
(i

o

Replicate

D E F
o 0 c
o 0 C
6 0 0

4- .s 5
000
II It") / D

o 0 0
o a 0
o 0 0

7 D 'J

o ~ 0
!I I~ 17

o () 0

000
(.; C C

o 0 0
13 q is
coo
o c 0
o D~~ 0

5 7 S"
o 0 0

(r') () 0
o u 0
o o 0

LJ ~ o
q 0 5-

o 0 C
o 0 0

G

o
o
o

II
o
o
o
5

o
c

5
D

o

(J

o

o
/1)
o
o

o COlO r
o 0 C 10 0
o 0 0 \0 0
'i ~ 5 10 ).
~ q. +- \0 L I
o 0 c 10 L\-
10 /J.- 7 /~ loy
o G c; 10 D
o 0 .r-J \0 0
o 0 0 iO 0

o 0 L\- to I~
13 II:> 6, I~ /6C-.
ceO 10 C
c: 0 0 (0 0
c c C 10 C

t..j 7 D q ''-j'
Q C 5 g L~\

Ill! Ira Cf fCf

o 0 0 10 0
c c 0 10 0
o C C 10 C

,0, 0 5 10 ~5

o i.f- 0 10 8

C'J 0 0 1<D 0
o (J 0 10 0

o G C 10 C

l=:kYi 3 .3 ~O ~- _ 'I
o 0 0 \0 I~

; '1 Y I) S9

o 0 0 ~O 0
A~ 0 0 q 0

3 0 0
4 A~ (\

5 -- AD
6
1

o
o
o
o
o

Atl 0 At)
- a -
- Af) -

- G C b 0

- a a 5 a
- 0 At 2.. 0

--0-7-0

._-- ._._-- .
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Cerlodaphnla Survival and Reproduction 1es1-7 Day SU'rvlval
Start Date: 12 May-95 00:00 Test 10: 140101cdc Sample 10: WACKER-SILTRONIOS
End Date: 19 May-95 00:00 Lab 10: ORCHM-Oorvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 12 May-95 00:00 Protocol: EPAF 91 Test Species: OO-Oeriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
O-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000

Not Fisher's l-1ailed Isotonic
COf;lC-% Mean N-Mear:J Resp Rasp Total N Exact P Critical Mean N-Mean

D-Oontrol 1.0000 1.0000 a 10 10 10 1.0000 1.0000
3 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

10 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9667 0.9667
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0.9667 0.9667
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0.9667 0.9667

*100 0.2000 0.2000 8 2 10 10 0.0004 0.0500 0.2000 0.2000

Hypothesis Test (Hail, 0.05)
Fisher's Exact Test

NOEC LOEC ChV TU
50 100 70.7107 2

Linear Interpolation (80 Resamples)
95%CL SkewPoint % SE

1005 51.087 18.402
IC10 54.348 7.698
IC15 57.609 6.030
1020 60.870 3.143
1025 64.130 3.628
1040 73.913
1050 80.435

6.478 54.167 -1.4221
48.956 58.333 -5.5075
52.732 62.500 -6.6009
55.513 67.857 0.7068
58.293 73.214 1.1236

1.0-r--------------,
0.9

0.8

0.7

m0.6

'"&. 0.5
(I)

~ 0.4

0.3

0.2

0.1

10010

Dose %

0.0 ~--.-............,;::;:::;::;;~:!:;::::;:::~~

1

Page 1 ToxOalc v5.0 Reviewed by: f'\ ')
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Cerlodaphnla Sl:Irvlval alild Reproduction Test-Reproduction
Start Date: 12 May-95 00:00 Test 10: 140101cdc Sample 10: WACKER-SILTRONICS
End Date: 19 May-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 12 May-95 00:00 Protocol: EPAF 91 Test Species: CO-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 19.000 20.000 20.000 19.000 19.000 19.000 20.000 18.000 20.000 16.000

3 21.000 20.000 21.000 22.000 27.000 24.000 21.000 24.000 22.000 8.000
10 8.000 21.000 20.000 24.000 19.000 23.000 10.000 19.000 22.000 25.000
17 22.000 17.000 23.000 20.000 20.000 23.000 8.000 23.000 8.000 24.000
50 18.000 15.000 17.000 13.000 10.000 9.000 18.000 15.000 15.000 10.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.000 0.000

Traasfcrrn: Untransfo rmed Rank t-Tallad Isotonic
Conc-% Mean N-Mean Mealil Mllil Max CV% N Sum Critical Mean N-Mealil

O-Control 19.000 1.0000 19.000 16.000 20.000 6.564 10 20.000 1.0000
3 21.000 1.1053 21.000 8.000 27.000 23.862 10 143.00 75.00 20.000 1.0000

10 19.100 1.0053 19.100 8.000 25.000 29.868 10 121.00 75.00 19.100 0.9550
17 18.800 0.9895 18.800 8.000 24.000 32.190 10 122.00 75.00 18.800 0.9400

*50 14.000 0.7368 14.000 9.000 18.000 24.046 10 59.00 75.00 14.000 0.7000
*100 0.200 0.0105 0.200 0.000 2.000 316.228 10 55.00 75.00 0.200 0.D1 00

Auxiliary Tests
Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates unegual variances (p = 2.74E-08)
Hypothesis Test (Hall, O.05~ NOEC LOEC ChV TU
Steel's Many-One Rank Test t 7 50 29.1548 5.88235

Statistic
2.06847
43.63'86

Critical
1.035

15.0863

Skew Kurt
-1.5494 2.76432

Point % SE
Linear Interpolation (80 Resamples)

95% CL Skew
IC05 12.333
IC10 22.500
IC15 29.375
IC20 36.250
~
IC40~
IC50 64.493

6.299
7.258
8.108
8.858
8.501
4.126
3.335

4.873 24.195 0.0488
7.231 310497 -0.1525
9.534 39.538 -0.3046

15.022 50.340 -0.3097
16.379 53.525 -0.8877
47.449 63.078 -0.6276
57.021 69.446 -0.4567

1.0 -r-------------.
0.9

0.8

0.7

5l 0.6
l:

~ 0.5
(/I

tl. 0.4

0.3

0.2

0.1

Page 1 ToxCalc v5.0
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CHMHILL ClElfUODAI?HNIA WATER QUALITY DATA

DBte>-llcc7s- Time 07"0

Terminated: Date 5: -let -Ljif"ime 1100 Neonates Collected Date ,;>-1/';', Time 1'-( 3</

DBy2 S)W Day 3 »'i\l Day" 1>\N Day 5 ~~ Day 6 bvJ Day 7 ]\'" 1:1-<;
i

Day 2 09 L'O Day 3 \LAS Day 4 \7J3C DayS \lDD Day 6 1130 Day 7 \ c;30

Day o--=::;05:::::...-_Day 1 D~

Day 0 I t.i? Day 1 oS 3.0Time

Technician

Sample Description ~~--=c...L.--------

~ pH Conductivity (,..mhos/cm)
Ie

or Dissolved Oxygen ~Oilgll)
Day Day

Concen-
tration

,
0 1 2 3 .. 5 6 7 0 1 2 3 .. 5 6 7 0 1 2 3 4 5 6 7

%~IZrzIZlZ IZ~Zi~IhZ .....~'"

co,J",-, I 7.J .e '.+ A-
~.~ Yo

,~
8'.0 2YD ~/.,D 2. ID

.0 ,0 'i?4 .0 .0 .0

k~~iZ%Z IZ%ZZ12rlC""3 7J .'L .0 + .+ '8.1 8~ f.c)
.ct .0 .0 .0 .0

<g~O
)7. I ,7...

/0 / / / / 1/1/ / 17/ / 1/1/
~~~lZ11:IZ ~l%Z%ZZ1/ ~j ~ ..~ flo ~.O

I. .z. ,S 7,C;S ~7.'ic • '1 .2- .4 g '> .+ .~ q,\)

')0 / V/ / / ,/ / / 17/ /
Z~~~rt~ 77Z! Z1:Z/O[) ~L rl.+ K7 (,.6 7.5 '$85 ~30 CfST.5 ~.-O s .1 /{,.b 0.6 b.b ~:l '7,0 7.0

Percent Total Hardness (mgll CaCOJ) Alkalinity (mgIJ CaCOJ)
or Day DayConcen-

tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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afMHlil CERIOOAPHNIA 7·DAY SURVIVAL AND REPRODUCTION DATA

Client lH9 , kif <:) , rtc <.>r> '\ , Test Beginning: Date S; i)_ ,~sTime i cO:; ..>(>

Sample Descnption .:cr..; ±.'9 1 SC'l'1'lf{~ UM 1:7 Test Eriding: DateS:- ;c" ~'-'-Time f :>..>

Ceriodaphnia Lot#Ci L( 7q Dilution Water M tj ! k ~_ll 10# _....,j9~5'r.;;;> _
Technician Day' ~Oay2~ Day 3~Day 4~Day 5~Day 6~Day 7 '3'"5
Time Day' Q'i t5 Day 2 O~()ODay3~Day 4 II qs Day 5 \ /CO Day 6 \ 3t.\-5 Day7A' : -''>

~or Replicate No. Total
Day L.ive L.iveConcentration A B C D E F G H I J Adults Young, 0 0 0 0 0 0 0 V C C Ie 0
2 0 C 0 0 0 o 0 0 0 0 10 0
3 0 0 0 a '2.. 0 0 0 0 0 10 P~2

17/ 4 L./- T Lf Lf- 0 If + '+ + 5 \0 33
5 0 0 0 7 (n 5 0 0 (, c. 10 l.\-2-
6 () S 5 0 10 0 a 'B 0 0 \0 '25?"

. 7 III / t: A.o J) () :j§' il /) I / !J h) '11
1

2
3

4

5
6
7,
2
3
4

5
6
7',
2
3
4
5
8
7,
2
3
4

5
6
7
1

2

3
4

5
6
1
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CKMHIll ClERDOIOAPHNIA WATIEIRl aUALDlY DATA

Ctient ~L,<;;:·A-l=O..;;;...<k,,-{ :; ; I+~(~=".~~\~<. Initiated: Date s- i2-7{ Time ib}J Adults Isolated Date >-/1-"1'; Time C>T3i:>

Terminated: Date Time Neonates Collected Date 5;". 1/~'i'!' Tlmfj N?o

t)~ Day 3 J:>\N Day 4 1>~ Day 5 D=vJ Day 6 ~W Day 7 l)\\1!rs
)

D31D Day 3 \~4S Day 4 \~~(j DayS \lOu Day 6 1'-\;30 Day 7 \ 630

Sample Description II, I ~ " G \ -S-... r- f! t=;. 0--, l j

Technician Day 0 ::S5 Day 1 nw Day 2---:~:.-

Time Day 0~ Ji 'tODay 1 O~,30 Day 2---"~~

( I--Peiceri'D pH Condl!Jctivity (,.,mhos/ern)
-Of Dissolved Oxygorn (mgl1) Day Day

Concen-
tration

I

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

~%~~12'I~ 1%l%ZZ11% ......
Ii"! 7J ~.4 .+ g:1 }.b

7.?
~.O

.'2... .2. 7.fS I-'? 7.9 Vc) ,tg

VVVV1// 1/IV/ / 1/I
/ / VV1// / II1// [7/
V/ VV/ / / 1/1/I [7/
!V/ V/ V/ 1/1// / / /
/ / V/ VI 1/[7VV[7V

Percent Total Hardness (mgtl CaC03l Alkalinity (mg/l Ca~)
or Day DayConcan-

tralion 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments:_~__~~ _
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OJrfMHILl CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client W()c.:~e(" 3)',\\SOS'J,\(, Test Beginning: Oate5-\S-~5Time \bOa
Sample Descnption 'Se.CG\.'\c\ ?>9t0 ~\c Qn\v Test Ending: Date Time _

Ceriodaphnia Lot# . CA.. -t)$ \ Dilutionw~r N\'1 \~e.\' \\1.0 1D#---a5..::;·~~5,--__
Technician Day'~ Day 2 Jl:cl.. Day 3'l>W Day 4 ;f; Day 5 _Day 6 _ Day 7 __

Time Day 1~Day 2 i~QO Day 3 \~1.\5 Day 4 / I ).) Day 5 Day 6 Day 7__

~or Replicate No. Total
Day Live LiveConcentration A B C D E F G H I J Adults Young

1 0 0 0 0 0 0 0 0 0 0 10 0
2 0 0 0 0 0 0 0 0 0 n 10 0

CCf\.\ ro \ 3 0 0 0 0 0 0 0 0 0 0 10 0
4 .t; {) L/ L; D ~ '3 "3 -'5 0 /[> 7..""2..

5
6
7

1

2

3

4
5
6
7
1 0 D 0 o 0 a 0 0 () 0 }O 0
2 0 0 0 () 0 0 0 0 G 0 10 0

\7
3 0 o 0 0 0 0 (J 0 0 0 10 0
4 () L/ 0 () LJ t.) C~ D .-' o Je :::""1»

5

6
7

1

2

3
4

5
6
7

1

2
3
4

5
6
7
1

2

3
4

5
6

7
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ClfMHIIl CER~OKlAPHNBA WATIEIRl Q19AUn DATA

Date 5-\S-'\t:Jnmeill()()

Day3UvJ

Terminated: Date Time Neonates Collected Dale 5-\S-QSTlme \560

Initialed: Date 5-\5-<.\5Time lie c· 0 Adults Isolated

Day 4 _---,-_ Day 5 Day 6 Day 7 _

DayO \leOC, Day 1 \330 Day 2 \S·~() Day3 \'-\-"30 Day4 0ay5 Day6 Day7 _Time

Clienl \~ Q( \(e r S', \ \ sor'l\C

sample Description Se<-(,~\~ S'0..'\\~\L 01;'1.);

Technician Day 0 D'W Day 1 14\:0, Day 2 b h \

~ pH ConductiVity (IJmhoslcOil)
or Dissolved Oxygen (mgll)

Day Day
Concen-

tration •
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

C()"'\'0\ rt:Z~V!V!V ~ ';L~V,VV .....
?5.i- .4 .+ ~.I g.O .0A 8'.2-

1/V/ V/ V :// VV/ V
1?~~~%V'/1/ 7::}~Z~V/ V\1 '.4- .~.4 .+ .0 7'&

/ V/ V1/V 1// VV/ V
/ V/ V/ / / I VV/ /
/ V/ V/ V 1// V/ / '/

Percent Tolal Hardness (mgtl CaCOJ) Alkalinity (mgll CaCOJ)
or Day DayConcen-

trauon 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _

sco EPA00028460
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atNIHILL
ceriodap-hnia dubia Survival and Reproduction

Test Data Summarry

S-S-9[Test StartDato _-__~-=-.......~ _Client ./1 c:'j

'-( 7/,

P~t Total Young Rer Replicate Total
or # Alive Uve

CQncentrati'Oii::> A B C 0 E F G H I J Adults Young

c..u,,- +r-, 1
.,2.~ 7.J 4 2.(,) l.b J..) )...1 :u II II ID 1.16'

D.S Ii "22- 7...1 .2-2- 2."2. .2.0 2~ "3 23 27 /0 1Cf7
I" 0 iJ' /1 J,Y II) 'I 2i /'1 /'9 2'( ;r~ q iii/

t . S- /D Ib IS" 'A~ )3 0 /2 1"1.. Ib / s JJ..-)

1.e-O J 0 0 0 0 0 D r 0 C> :2- It
i.(, D 0 Q D () () () (") 0 0 D () D

.

"

,--- -"--~-'~---._._-_._.__._.~ ~ ..~_. ---_ ..._---~
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OfMHlll.
CERIODAPHNIA 7~DAY SURVIVAL AND REPRODUCTION DATA

Client Ref Tox - 1
M ; . '\S' Test Beginning : Date 5-S.r:.,) Time Ib10

Sample Description ,etc. c..~ Test Ending: Date s:- f;z. -.:;:~ Time 1lf6

Ceriodaphnia Lot# L-[7 b Dilution Water!"" ~ A1:.....1 \ ID# _'":>_\'-- _

Technician Day 1~ Day 2 ~:; Day 3~ Day 6) Day 5 :j\ Day 6 D~ Day 7~

Time Day 1 / I j)~ Day 2 LQ.L.i:... Day 3 t ¥:h' Day 4 15/<) Day 5 /7 ~ J Day 6 I?)1..'S Day 7 I 'i / [

Percent or Replicate No. Live Total
Concentration Dav A B C D E F G H I J Adults Live Young

1 11 r) 0 0 n I) 0 " D 0 10 D
2 /7 D D o a 0 D ,'I (7 0 iD t»

3 o c» {) /-, U () () () o r-, 10 :,
Control 4 t.( '3 0 '! G t; "3 "3 Y 'I 10 37

5 7 0 () ~7 07f:r 0 Co ? 'I D /0 ~"2...

6 0 ~ 4- 0 "1 I o 0 0 -5 10 1.'1
7 IJ /')- 7) q /3 12- 1"2- /0 "7 .r /r-, '1 D
1 0 0 u 0 0 u 0 0 ,..;; 0 it.> o
2 // 0 ,-, "- b b () ,~ 0 C) )D 0

3 IJ /) 0 D () D D (, i» rJ )p D

0.5 ~/l- 4 If LJ L( Lj c.; "5 L- a l/ ~ !t:> '3.7./
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Ceriodaphnia Sl:lrvlv~1 ~r:Jci Reproduction Test-Rl;lproduction
Start Date: 05 May·95 OCl:OO Test 10: rcdc476 Sample ID: REF-Ref Toxicant
End Date: 12 May-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodil!lm chloride
Sample Date: 05 May-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphrnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Oontrol 22.000 21.000 4.000 20.0ClCl 26.Cl()b 25.0()() 21.000 21.dOa i 1.()()() 17.000
0.5 14.000 22.000 21.000 22.000 22.000 20.000 23.000 3.000 23.000 27.000

1 18.000 19.000 18.000 15.000 4.000 24.000 14.000 19.000 24.000 19.000
1.5 10.000 16.000 15.000 22.000 13.000 0.000 12.000 12.000 16.000 9.000

2 8.000 0.000 0.000 0.000 0.000 0.000 0.000 8.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

iranstorm: Untransfor:med Rank 1-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Sl:Im Critical Mean N-Mean

D-Oontrol 18.800 1.0000 18.8000 4.0000 26.0000 35.443 10 19.250 1.0000
0.5 19.700 1.0479 19.7000 3.0000 27.0000 34.014 10 114.50 75.00 19.250 1.0000

1 17.400 0.9255 17.4000 4.0000 24.0000 32.758 10 90.50 75.00 17.400 0.9039
1.5 12.500 0.6649 12.5000 0.0000 22.0000 45.918 10 76.50 75.00 12.500 0.6494
'2 1.600 0.0851 1.6000 0.0000 8.0000 210.819 10 57.00 75.00 1.600 0.0831
'4 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000

Auxiliary Tests $tlitl$t!c; Critl~1 $k~w Kurt
Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01) 1.5194 1.035 -1.3499 3.00029

.-'
Equality of variance cannot be confirmed
Hypothesis Test (Hall, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 1.5 2 1.73205

Linear Interpolation (80 Resamples)
Point gm/L SE 95%CL Skew
IC05 0.7601 0.2893 0.1921 1.1245 -0.0717
IC10 1.0077 0.2606 0.3842 1.2508 -0.3112

~ IC15 1.1059 0.2250 0.5963 1.5006 -0.1756 1.0
IC20 1.2041 0.1914 0.8197 1.5322 0.0062
1025 1.3023 0.1818 0.8996 1.5637 -0.2521

0.9

1040 1.5436 0.0950 1.2645 1.6581 -1.3585 0.8

1050 1.6319 0.0701 1.4592 1.7210 -1.1247 0.7

:: 0.6
l:
&. 0.5
ellI! 0.4

0.3

0.2

0.1

0.0

0.1 1 10

Dose gm/L

Page 1 ToxCalc v5.0 Reviewed by:__
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Ceriodaphnla Survival and ReprQductlon T~t·7Day SUrvival
Start Date: 05 May-95 00:00 Test 10: rcdc476 Sample 10: R~F-Ref Toxicant
End Date: 12 May-95 00:00 Lab ID: OROHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: 05 May-95 00:00 Protocol: EPAF 91 Test Soecies: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 S 6 7 8 9 10

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.00bO 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

2 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1,-Tailed Isotonic
Conc-gmfL Mean N-Mealil Resp Rasp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
0.5 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000

1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000
1.5 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
*2 0.2000 0.2000 8 2 10 10 0.0004 0.0500 0.2000 0.2000
*4 0.0000 0.0000 10 a 10 10 0.0000 0.0500 0.0000 0.0000

Hypothesis Test (1-tall, a.OS)
Fisher's Exact Test

NOEC LOEC ChV TU
1.5 2 1.73205

101

Dose gm/L

0.2

0.1

0.0 +--_........~...........----,,......,................~
0.1

:= 0.6
c
&. 0.5
!II

~ 0.4

0.3

•

Linear Interpolation (80 ResampJes)
Point gmlL SE 95%CL Skew
IC05 b.750b 0.2845 0.6244 1.5314 1.3285
IC10 1.0000 0.3076 0.7488 1.5627 0.2521
1015 1.2500 0.2612 0.8731 1.5941 -0.5460 1.0

IC20 1.5000 0.1879 0.9975 1.6365 -1.6334
IC25 1.5417 0.1217 1.2500 1.6786 -1.3258

0.9

IC40 1.6667 0.0777 1.5000 1.8005 -0.8314 0.8

IC50 1.7500 0.0782 1.6250 1.9114 0.5300 0.7

Page 1 ToxCale v5.0 Reviewed by:__
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APPENDIX C
CHAIN OF CUSTODY
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({;;IJ=fMJHIll CHAIN OF CUSTODY RECORD fOR NPDES COMPLIANCE BIOMONITORING

Client v....c.c..\:.e.,..... S:.·\\\'rt'~~~ Lc"C,,\?'

Address ,]66 N.'-l. f",c"',,\ A'J<!..""I".~
<:C~~\l_V"\C\.) c -: U¢"....... c\ l ~ \ 0

NPDES# Ship Samples to: CH2M HILL, Inc
Attention: AquaticToxicology Laboratory

Composite Sample Information P 0.# 2300 NWWalnut Blvd.

_ \ Corvallis, OR 97330
Samples/Hour c> .S Volume/Sample '3. '~ . Phone: (503) 752-4271 Ext.3160
Total Hours ,)'t Total Volume 41 'Zt=' \ \;:;-;. Message: (503) 758-0235 Ext.3160

Contact Person: So<-__._ ..J..~c.. 'H ~c..~Cl,T Initiated: Date RS-\\4STime C~t:J Check Chlorine (YIN) bW=t±: j
~ "},I,--'" Ended: Date5-'l"l-.C'STime 6%CC Temp.UponArrival(°C) _~'()>.L- _Phone: bC~-",,- ••r ... 6.(.O ~ ..\

Chilled During Collection Yes 0 NoK Check Ammonia (Y/N) Dechlorinate (Y/N) D

CH2M HILL Project # --'-'A-'--='::7-=£=-----'-l_4....:.'t....:.~--II_______ Analysis Required/Comments

Sample I!D

Sample
Type

Date Time Camp. Grab

.

.2 ?
(J Q) E ,JJ'c 0

*e :; ..c dJ(J <Il If.E -c o 5:o (j) (j)
Q) '0ro N t:5(D >- >- O'l <Il

::E ::E ::E « I

t><

Concentrations
and/or

Comments

~ ..

-:t." ,-\-~ Q,\ 4?\\ = <0 .9
I",\\~(),\ 1).0. -::.. q.)-. ro,/.

I .... ·-\,C>.\ z: ~70

oatelTime

DatelTime

Shipping #

OtherHand

(Please sign and print name)

Bus</ Fed-Ex
--'=

Relinquished By

Relinquished By

Shipped Via
UPS

Remarks

rlnt name)

Work Authorized By (Please sign and print name)
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©fJfJ¥JHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Ship Samples to:

P.O.#

NPDES# _

Composite Sample Information _

CH2M HILL, Inc.
Attention: AquaticToxicology Laboratory
2300 NW Walnut Blvd.

\
Corvallis, OR 97330

SampleslHour C .5 Volume/Sample~.5'Go:;.. • Phone: (503) 752-4271 Ext 3160
\ ' Total Hours ?'i Total Volume \.\.? ~cc\\c>~ Message: (503) 758-0235 Ext 3160

Contact Person: ~.~,\r\-n_ ~::.t '(' t:..,\". ~'(' Initiated: Date S-\4-C\.s Time D~G Check Chlorine (YIN) _----'.-~__

Phone: -5e:, -J ';~ - '2c]. C Ended: Date S-I.$'-c\'!;Time D &~ Temp. Upon Arrival (0C) _L-'=-__

Chilled During Collection Yes 0 No y" Check Ammonia (YIN) Dechlorinate (YIN) ~=::....-~

CH2M HIlll Project # _..LF1~S::::....\:.~,--t~I..\-..:.-4..:....'b""::'...LI _ Anal ysis RequiredlComments

Client \.0(~c..\:-.e~' S;"i~ """c,y.,~c ~<f"\?r

Address J 10 L' N , ~. f-<c, --,.-\- Ii I) ~ ,

-?l' ....~\(. .........1) C <E:..c~t' h en:;{\6

Concentrations
andlor

Comments

; ..

Lab
10#

.3 col'i61-o;J.

Sample
Type ~

OJ_ c:::

1----.----1 0 'iii
~c

o
oTime Compo Grab

C~\olx

DateSample 110

samPled~~~~n ~Jlt name) Relinquished By ~::'''''' "'~'1~U
.\'1 U

Date/Time ~I Date/Time
tS M •.:.(lS)o<t>SC\\...~~-:;s- . ~..\""t,;.L '~l fC'~~.t~ So ~v,(..'T h. IS ~"o {5 9..~ I"........b...-.e-& ~. Gto-\\ ~U~.

Received By._ '" (Plea~gl'1an~p~int name) Date/Time _~ Relinquished By (please sign and print name) Date/Time "
[), (L"""'C L: I t c. 11.£,,- _~ IC<"h-""-tf71({,L~- /s:/lCt c; 'f), 0 5~O

Rec.~~d~Y/ (/liprint name) DatelTime
l

Relinquished By (Please sign and print name) DatelTime
c.u-: //>/C-;' ,/~";- /.'~~ J

~ , ItfL)D
R~ceiveCf By ; (Please slgl'1 and print name) DatelTime Shipped Via Shipping #

UPS - Bus~ Fed-Ex - Hand
~

Other--
Work Authorized By (Please sign and print name) Remarks :::r. ...... t~ I c.,i - O,Ul-:r Cc..-d = 73.'>

f' N =G3 ~~~ t~,~ , i. _ I. ____ ~ i .f.....--"",.- // /)'o/., t" '" .J ",~,J . e:...

\/0 = '10 J
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({;fJfMJHlll CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

NPDES# ~

Composite Sample Information _

! - )

Ship Samples to: CH2M HILL, Inc.
Attention: Aquatic Toxicology Laboratory

p.O.~1.36",- 2300 NW Walnut Blvd.
. Corvallis, OR 97330

Samples/HourC'.5- Volume/Sample].:> 1" I Phone: (503) 752-4271 Ext. 3160
Total Hours >J'! Total Volume L/.l J (U(&J~~ Message: (503) 758-0235 Ext. 3160

Contact Person: .5:;'1'1,) '-1:<- Ibrd! r; c Initiated: Date ,:5": I"" ~'<j- Time 0 s, c () Check Chlorine (Y/N) "\
Ended: Date 5-- / 7. ','>Time () SO 0 () Temp. Upon Arrival (DC) OJ G~

Phone:C5D3).:A'U )C)f, xLif..¥tj"
Chilled During Collection Yes 0 No ~ Check Ammonia (Y/N) Dechlorinate (YIN) _--,-,--_

CH2M HILL Project # -,--A,,",.;,~-",-[_-~/'--";-'----''-/'---'')-J,I_________ Anal ysis Hequlred/Comments

Concentrations
and/or

Comments
Lab
ID#

Cl.-'O No/-os

Sample
Type

Time Camp. GrabDate

s-·/ '·9f

Sample ID

Sampled By & Title ItJ~~ s~~~name) DatelTime Relinquished By (Please sign andprint name) DatefTime
D". 'F·e t' I'-; 1"1.;...,• . })u.----"'-"'--'--' [, m w U-4!--1..- S"-O-- ]·s- O!i'CO

~ceived By \. . . (Please :ign an~rir:1t name) DatelTime Relinquished By (Please sigr:1 andprint name) DatelTime
. \.~0\,l§\ ,(l~.J0'v\JJ\ (L f\~ ,r::; - \l-C)S 1(:,30
Receive~y (Please sign and print name) DatefTime Relinquished By (Please sign andprint name) DatelTime

Received By (Please sign and print name) DatefTime Shipped Via Shipping #
UPS
~

Bus
~

Fed-Ex
~

Hand
~

Other--
Work Authorized By (Please sign and print name) Remarks ..l."" ~-\ '0..\ '\> \\ ::l.5

"IV\;-\,'().,\ "t.O, :: 'e.!
, ,I' I . ,
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NORTHWESTERN AQUATIC SCIENCES
/~ DIVISion or NAS Associotes. Inc

PO Box 1437, Newport, Oregon 97365 (503) 265-7225

December 12, 1994

Mr. Tom RotBscbild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed is test report No. 357-19 for a Ceriodaphnia dubia dual eBdpoint
test. As in the previous Ceriodaphnia chron Ic test (No. 357-18), this test
failed to meet DEQ guidelines for acute toxicity. The chronic test also
yielded similar results as previously; the NOEC was <6.25% effluent, tbe IC25
was 1. 89% effluent, and the 7-day LC50 was 15.1% effluent.

If you have any questions about these test results, please call me at (503)
265-7225.

Encl.

scoEPA00028471



NORTHWESTERN AQUATIC SCIENCES---------------------

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-19----
Title: Cladoceran (Ceriodaphnia dUbia) dual endpoint (a,cute/chronic) test

using static expostlre to Wacker Siltronic Corp. outfall effluent.
Protocol No.: NAS-XXX-CD2, August 2, 1990. Revision 1 (1-18-92). Based

on U.S. EPA. 1989. Method 1002.0, Cladoceran, Ceriodaphnia dubia,
survival and reproduction test, pp. 105-146. 19: Short~term methods
for estimating the chronic toxicity of effluents and receiving waters
to freshwater organisms. Second edition. EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR,

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laborato,ry: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

DR 97365.
Test Location: Newport Laboratory.
~ratoryls Study Personnel: G.A. Buhler, B.S., Proj. Man./Study Dir.;

L.K. Garrison-Nemeth, B.A., QA Officer; G.3. Irissarri, B.S., Sr.
Tech.

Study Schedule:
Test Beginning: 10-13-94, 1:30 p.m.
Test Ending: 10-20-94, 2:00 p.m.

Disposition of Study Records: All specimens, raw data, reports and otAer
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was condtlcted followillg the principles
of Good Laboratory Practices (G,LP) as de f Lned in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. Tais report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronics Corp. effluent; samples are 24HC. Details

are as follows:

NAS Sample No. 2615E
Wacker ID 94-61
Collection Date 10-12-94
Receipt Date 10-13-94
Conductivity (pmhos/cm) 700
pH 6.8
Hardness (mg/L) 220
Alkalinity (mg/L) 40

2639E
94-63

10-14-94
10-15-94

720
7.3
240

60

2640E
94-65

10-17-94
10-18-94

600
7.4
150

40

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container in the dark until
tested.

Test No. 357-19

--_. ---- - -----------~

-1-
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_____________________________________________NORTHWESTERN AQUATIC SCIENCES

DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 10-7-94
Water Quality: Conductivity, 260 pmhos/cm; pH, 7.6; Hardness, 110 mg/L as

CaCOS; Alkalinity, 70 mg/L as CaCOS'
Pretreatment: Aerated >24 hr

TEST ORGANISMS
Species: Ceriodaplmia dubia, cladoceran
Age: <24-hr
Source: NAS cultures
Culture Conditions: Temperature, 24.9 .::':. a.l°C; dissolved oxygen, 8.1 2: 0.1

mg/L; conductivity, 264 .::':. 5 pmhos/cm; pH, 7.8 2: 0.2; hardness, 103 +

6 mg/L as CaC03; alkalinity, 77 =6 mg/L as CaCOS' Photoperiod
16:8 hr, L:D.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 oz. polystyrene cups containing 15 ml of test solutions.
Test Concentrations: lOa, 50, 25, 12.5, 6.25, and 0 % (control).
Replicates/Treatment: 10
Organisms/Treatment: 10 (l/repl)
Water Volume Changes ~ 24 hr: 1
Aeration: None
Feeding: 0.1 ml each of YTC and Selenastrum suspension daily/beaker.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

inhibition of reproduction. Mortality was defined as lack of visible
movement dur-Ing a SO second observa t i on period. Reproduction is
evaluated as the mean number of young produced per surviving female
cladoceran.

Water Quality and Other Test Conditions: Temperature, 25.0 + O.l°C;
dissolved oxygen, 7.7 ~ 0.5 mg/L; conductivity, 673 2: 64 pmhos/cm
(100% effluent), 260 pmhos/cm (control); pH, 7.6.:: 0.2; hardness, 2:03
! 47 mg/L as CaCOS (100% effluent), 110 mg/L as CaCOS (control);
alkalinity, 47 .::':. 12 mg/L as CaCOs (100% effluent), 70 mg/L as CaC03
(control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
Test results are based on sHrvival of the introduced cladocerans and the
numbers of young produced. The LC50 (survival) was calculated, where data
permitted, either by the probit or the Trimmed Spearman-Karber methods
(EPA 600/4-90-027). The IC25 (reproduction) was calculated using the
Linear INterpolation Method with bootstrapping (EPA 600/4-89/001a). NOEC
and LOEC values for survival and r-eproduct Lon were computed using Fisher's
Exact Test and either DuuThett's test, T-Test with BonferroNi's adjustmeNt,
Steels Many-One Rank Test, or Wilcoxoa Rank Sum Test with Bonferroni
Adjustment, respectively. The appropriate test for the latter endpoint
was selected after evaluating the data for normality and homogeaeity of
variance. Reproduction data at certain treatment levels were exclMded
from the hypothesis test calculatiOG if there was a sMrvival effect. The
statistical software employed for t he se calculations was ToxCalc, v. 4.0,
Tidepool Scientific Software.

Test No. 357-19 -2-
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____~~ ~ ~__---------------NORTHWESTERN AQUATIC SCIENCES___

PROTOCOL DEVIATIONS
There were no protocol deviations for tbe main test. However, the
reference toxicant test results exceeded the laboratory's control chart
control limits for the reproduction endpoint. The significance of this
result for the present test is considered in the next section (Reference
Toxicant Test) of this report.

REFERENCE TOXICANT TEST
Test No.: 999-422
Reference Toxicant and SourCe: CdCI2-2.5R20, Mallinckrodt, Lot No. TNZ.
Test Date: 10-13-94
Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 9.07 l1g/L Cd; 7-day lC25, 4.85 pg/L Cd; NOEC, 3.0

pg/L Cd. The IC25 result exceeds the laboratory's control chart
warning and control limits.

The reference toxicant test (Appendix III) run concurrent with this
study yielded a reproduction IC25 value (4.85 pg/L Cd) that exceeded
the laboratory's control chart upper control limit (4.29 pg/L Cd)
based on all tests as of this report date. The survival LC50 for the
test (9.07 pg/L Cd) was within the control chart limits. NAS's
control charts and reference toxicant database for this test are
shown in Appendix IV. The growth control chart clearly shows that
the 7-day lC25 is grossly different than the normal r esponse in this
test and might be interpreted to mean that the organisms were much
less sensitive to toxicants than normal. The survival chart,
however, suggests that the organisms were normal to more sensitive
than average. From general observation of the organisms in the
reference test (No. 999-422) and the concurreflt effluent test (No.
357-19) we do not have any reason to believe that the animals were
abnormal. We have not been able to ideBtify any specific cause of
the abnormal growth response, but feel that it could represent a
laboratory error. We conclude, therefore, that this spurious growth
response should not disqualify the study and that the animals be
provisionally accepted as normal.

TEST RESULTS
Acute Endpoint: A detailed tabulation of the acute test results is given
in Table 1. TheTe was 100% mortality of daphnids exposed to 100% effluent
after 48 hours. Therefore, the effluent failed the acute test according
to Oregon DEQ guidelines (DEQ Whole Effluent Toxicity Testing Guidance
Manual, January 1993).

Chronic Endpoint: A detailed tabulation of the chronic test results is
given in Table 2 aNd Table 3. The biological effects, given as the NOEC
and LOEC for survival and reproduction, the LC50 for survival, and the
IC25 for repToduction are shown below.

~OEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Test No. 357-19

Survival

6.25
12.5
15.1

(10.0 - 21.7)
Probit

-3-

Reproduction

<6.2'5
6.25
1.89

(1.81 - 2.00)
Linear Interpolation

---------
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Table 1. Ceriodaphnia 2-day (acute) survival data.

Effluent concentration (%)

~umber exposed
Number dead

Control

10
o

6.25

10
o

12.5

10
o

25

10
a

50

10
3

100

10
10

Table 2. Ceriodaphnia 7-day (chronic) survival data.

Effluent concentration (%)

Control 6.25 12.5 25 50 100

Number exposed 10 10 10 10 10 10
~umber dead 0 1 5* 6* 10* 10*

*Significantly different from the control (P=O. 05) .

Table 3. Ceriodaphnia 7-day reprodtlction data (Number of young produced) .

Effluent cOBcentration (%)

Replicate Control 6.25 12.5 25 50 100

.~ 1 33 9 3 1 0 C
2 3'0 9 6 4 0 0
3 33 7 3 a 0 0
4 2:9 3 1 1 0 0
5 26 3 1 2 0 0

.._~
6 28 6 2 3 0 0
7 35 3 5 4 0 0
8 35 2 4 2 0 0
9 33 9 2 2 0 0

10 27 2 7 0 0 0

Mean 30.9 5.3* 3.4* 1. 9* 0.0* 0.0*

*
Significantly less than the control (P=O.05).

Test No. 357-19 -5-

- -------- ---------- -- .._------
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

CLADOCERAN (CERIODAPHNIA DUBIA)
SURVIVAL AND REPRODUCTION TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiving waters using the cladoceran,
Ceriodaphnia dubia (EPA Method 1002.0).

1.2 Summary of Method: Neonate «24-hr-old) Ceriodaphnia dubia, are
exposed for seven days (or until 60% of surviving control organisms
have three b~oods of young) to different concentrations of effluent,
receiving water. or cadmium reference toxicant in a static-renewal
test. The test chambers are 30 ml borosilicate glass or plastic
beakers, each containing 15 ml of test solution. Ten replicate
beakers, each with one neonate, are employed at each test
concentration. Test results are based on survival of the introduced
cladocerans and the numbers of young produced. The data analysis
includes calculation of a 7-day LC50 and IC2'5 for mortality and
inhibition of reproduction, respectively, and the determination of a
NOEC and LOEC for both survival and reproduction using appropriate
parametric or non-parametric tests.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Qual. Assurance Officer:
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run concurrently.

1

----------------
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r-.
....

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA!TSCA Good Laboratory Practice regulations effective December 29,
1983 (40 CFR Part 792).

3. TEST MATERIAL

An effluent or r-eceIv i ng water sample. The reference toxicant is cadmium
as cadmium chloride (1.0 mg/ml stock solution used to make test solutions
daily) .

4. DESCRIPTION OF TEST SYSTEM---
4.1 Preparatior:l of Test Concentrations: Test concentrations are prepared

by manual dilution of effluent, receiving water, or cadmium working
stock solution with dilution water. Prior to mixing, both effluent
and dilution water are aerated, if required, and brought to test
temperature.

4.2 Test Chambers and Environmental Control: Test chambers are 30 ml-- --
borosilicate glass or plastic beakers holding 15 ml of test solution.
Temperature and photoperiod control of test chambers is provided by
incubation ir:l ar:l environmental chamber or water bath.

4.3 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, paragraph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., ac i d to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

5. DILUTION WATER---

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70 mg/L as CaC03' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

6. TEST ORGANISMS

6.1 Species: Cladoceran, Ceriodaphnia dubia

6.2 Source: Ceriodaphnia neonates are supplied from the NAS laboratory
culture. The original culture was obtained from tae EPA
Environmental Research Laboratory, Corvallis, OR.

6.3 Age at Study Initiation: <24-hr-old neonates; and all released
within an 8-hr period.

2
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6.4 Pretest Culture and Handling: Individual cultures are used as the
immediate source of neonates for toxicity testiAg. Source cultures
are handled in a similar manner as test organisms for at least seven
days and the neonates are then used to initiate tests. Source
cultures are transferred to new medium and fed at least three times a
week (e.g. Man, Wed, Fri). Records of the source cultures are kept
and if mortality exceeds 20% or if less than 15 young are produced
per week, the cultures are not used as a source of neonates for
testing.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of neonates to five
effluent, receiving water, or cadmium concentrations in a logarithmic
series and a dilution water control. A 50% dilution series is
recommended. Exposures are for 7 days or uAtil 60% of the surviving
control animals produce three broods. Each treatment consists of ten
replicate test containers each contaiAing one cladoceran. A
stratified random design is used for beaker placement.

7.2 Effect Criteria: The effect criteria are: 1) mortality, and 2)
inhibition of reproduction. Mortality is defined as the lack of
visible movement during a 30 second observation period. Reproduction
is evaluated as the mean number of young produced per surviving
female cladoceran.

7.3 Test Conditions: The test temperature employed is 25 + 1°C. The
photoperiod is 16 hours of light and 8 hours of darkness.
Illumination is supplied by daylight fluorescent lamps. The test
solution is replaced once daily.

7.4 Beginning of Test: The test solutions are added to the test beakers
and food is added. The test is then begun by adding one neonate to
each test container.

7.5 Feeding: The organisms are fed when the test is initiated, and daily
thereafter. Food is added to the fresh medium immediately before or
immediatedly after the adults are transferred. Each feeding consists
of 0.1 ml YTC per 15 ml test solution and 0.1 ml Selanastrum
concentrate per 15 ml test solution.

7.6 Test Duration, ~ and Frequency of ObservatioBs, and Methods:
The test duration is 7 days (or until 60% of surviving control
organisms have 'three broods of young). The type and frequency of
observations to be made during the test are summarized as follows:

~ of Observation

Biological Data
Survival (of adult)
Reproduction (young produced)

Physical and Chemical Data
Temperature (two locations in

environmental control system)

3
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Times of Observation

Daily before transfer
Daily after adult transfer

Daily
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Dissolved oxygen, pH (High, medium,
& low concentratioRs & control)

Conductivity, hardness, & alkalinity
(control & each new effluent sample)

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

Daily before and after
solution renewal

e.g. Days 1, 3, & 5

During the test, dead adult organisms are removed every 24 hours and
the young are discarded daily after counting. Dissolved oxygen is
measured in each stock test solution using a polarographic oxygen
probe calibrated according to the manufacturer's recommendations.
The pH is also measured in each stock test solution using a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is measured with a calibrated mercury thermometer or
telethermometer. Conductivity is measured with a conductivity meter.
Hardness and alkalinity are measured using test kits.

7.7 Criteria of Test Acceptance: The test results are acceptable if: 1)
survival in the controls is at least 80% and reproduction in the
controls averages 15 or more young per surviving female. At least
60% of surviving females in controls shoul d have produced their third
brood.

8. DATA ANALYSIS

Test results are based on survival of the introdtlced cladocerans and the
numbers of young produced. The data analysis includes calculation of a 7~

day LC50 and IC25 for mortality and inhibition of reproduction,
respectively, and the determination of a NOEC and LOEC for both survival
and reproduction using appropriate parametric or non-parametric tests
(e.g. Dunnett's Test, Fisher's Exact Test, or Steel's Many-one Rank Test).

9. REPORTING

The final report of the test results must include all of the following
standard information at a minimum: name and identification of the test;
the investigator and laboratory; I nfor-na t i on on the effluent; information
on the dilution water; detailed information about the test organisms; a
description of the experimental design and test chambers and other test
conditions including water quality; defiRition of the effect criteria and
other observations; responses, if any, in the control treatment;
tabulation and statistical analysis of measured responses; a description
of the statistical methods used; any unusual information about the test or
deviations from procedures.

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

4
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NOr.TlflrlESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CO
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

Test No. 3>r-1J _
COVER DATA SHEET,I{

,fi(,;.tJ fl I, '-/7
Investigator ~t ~,

MATERIAL
Descr i pti on: Ouit;;/)­
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (pmho.szcm ) :
pH:
Hardness (mg/L):
Alkalinity (mg/L):

STUDY MANAGEMENT
Client: W'*II.V( >:/tY<MitJ Cv'fJ, yt-tlAxJ /vw FA&..4 t1vt:- IB,.t!4~ 0< '7"2(;;)
Client I s Study Monitor: 111/'-- ~~; Ro h.5L./:t./fd
Testing La~oratory: Northweste!n Aquati.c Sciences
Test Locat.Lon : ~""4,-,-,f 4 /z ...-...I.......
Laboratory I s stUdY -Personnel: '7 I

Proj. ~an ./Study Dir. n-~(L.~Ci~ .
QA Of f Lce r I..."K.- ?il'f~~==-.,~~tt...
1. ",J. lltlS5AA~' 2. _
3. 4. _

Study Schedl:lle:
Test Beginning: lC~j3-C)4 k:;oP Test Ending: lc-~-qtj 'UJOp

. Q'f-{,3 '1t./~Gs"

Z v-tv Ld..y;> (Lv1f"-~1-7'Y-h/1
-z. Wt[J!. 1.';" ,r.re t..b'iO e 1\
/o-rz,.-¥'1 P1 '1-'1'1 Ic-tl-'ltf
/ Q -/1-'1'1 /< ':1 r:'t:f 10 -;'it -<)<t _---.,'"'='~

J 00 :tzp "00
(.,•%' 3='J 1· <f

'2:Z.0 -z. 'to 150

10 lto i/o

TEST

DILUTION WATER
Description: Moderately hard synthetic water (prep'd from Milli-Q water)
Date of preparation:~I~O~-~I~-~q~~~~__~~~~ ~~ __
Water Quality: Conductivity (llmhos/cm) 'Z.bb pll =1~.~~-----

Hardness (mg/L) II 0 Alkalinity (Jng!L)_I..L-:0:.....- _
Tr ea tmen ts: Ae rated 24 - hr .. _L1It...cg",,~...,'"'-t;::::.·~;:;.::J').'--<:;.>_z.=..:..J.__'_'_tt..:.:Y...::.~__'_ _

L. TEST ORGANIS~·iS

Species: Ceriodaohnia dubia, cladoceran
Age: «24-hr; all released within 8 hr)~<~z~~~H~~~. __
Source: (NAS cultures) lVit'S. ~...~v~S

---.,..;;......,;.-"-...;;..;:.=..:.;=-:..,.::...;...------------------------
Acclimation: See seperate data sheet

TEST PROCEDURES,AND CONDITIONS
Test concentrations: (100%, 50%, 25%, 12.5%, 6.25%, 0%) Iu.;rv, Z·.lf n-S')

~?~
Tes t chambers: (30 nil beakers) 30;..." I.e )!:t~~:::!o::;L.p-.s----------
Test volume: (15 ml) IP·'S'1 l-
Replicates/treatment: (10) to~~_~

Organisms/treatment: (10) Illl'!t:..t',t?/)
Test water changes: Daily
Aeration during test: None
Feeding: 0.1 ml each of YTC and algal suspension daily
Beaker placement: Stratified randomization

8/1/90

-1-
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NORTlHtESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-GD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET (CONTINUED)

Investigator

RANDOMIZATION CHART

11..5 (,:"z6 2,S- ! ¢ I
_.

1.z..5 I&. .1..S t't..5'"! 2::> I 100 50!

/c,L5 '2,.5" I 50 I let I rt /f.:.. 25 2.5 50 lOb ¢

rf ¢ IIZ.5 IG:>.t.:> I ":JO i 12.5' lDO '-2.5 1...5 iP. t..S

50 12.5" loC I 50 I re o I ¢ fo.z5 Z5 ¢ 2$

100 "SO b"/"5 112.? , 25 / 1..~ 50 d &,:z.:S 5'"0
I

I r/ I 25 1(.,..2. 5"1
i

d 11..5 lot:!I'25 100 5D ! tOO

MISCELLANEOUS NOTES

r-.~

iDO

5"0

'2..5"
)2..-5"

b.Z.S-

9

'1-5
'3'1. S-
oj ~.-=tS

9.o.j

;i

_'7­...

V~ L Dit..~oilCN wkTe£.-

~)~)

o
+5 -It1..'J

r~ I. 2'::>

i lfD. (P

15'"D

8/1/90
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NORTW,vESTERN AQUATIC SCIENCES PROTOCOL NO. NAS~XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

Test No. 353: -1C7

DAY 0 (10/131'1<1) 0...1'1-

Investigator_-- _

Cone. DO (me-/L) pH
( 0/0 ) I Old New Old New

High ( ;(,l;; i ! / "':1.2.. ) 0.S I
Med. ( --z.r ) l / 1 ..3 / I__q I
Low ( &... "!-)) I / "i.'1 I / '.f,t..
Control V "6,0 / -=f. 3

Temp #1 (OC):
Temp #2 (OC):

24. "if
25'.0

Notes: _

Cone. u DO (IDo"/L) nH III

( ~o ) , Old Ne'tl Old NeN II

High ( ICC ) I n.z: -=1.4 -:::'.4 ~.3 I
Med. ( 1..5 ) I "':1. , 1.'1 .1 '1.5 i
Low ( c..is: ) ! -=1,0 '6.0 ! :;.~ -=1.":1 ,,
Control \I ':1.2- %.D Ii -;;.,.~ -=,.tu ,

Temp #1 (OC):
Temp 12 (0 C) :

Notes: _

DAY 2 (tl:>/ tr1"11) fu:+?
Co~c. DO (m:T/L) , oH

r /,a) I Old Ne~'1 , Old New I
HiGh ( 11O ) I ~':i,7.-- ,b , 1,) ?,,~ I/

~,led. ( -z,r' ) ! "~...7 .~ ! "'=r't "",'1
Low { ~<1.Si ! ~ n .ii

,
'f-S 7' ",I

Control i 4,0 , ~ j 1;:;;;- '"1.4'

Temp ;:1 (OC):
Temp #:2 (0 C) :

Notes : _

DAY 3 {/Ol Ibl q",1IP

I
New"

Temp #1 (OC):
Temp #2 (GC):

Notes: _

8/1/90
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NoaTmliESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CO
./ CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET .

Test No ~3)?-'-1'1 Investigator

Cone. DO (m2"!L) nH
( "'/0 ) Old New Old New

Hf zh t tco 1 - ~ - -
Med. (L,,~ ) '"L'I 'i'l.O I ~.f ":1. OJ(

Low ( '~l.\) 1.'1 ~.I I "':/.<[ ';:J.3
Control I "?; sr., !I ~.~ 1.1

Temp #1 (OC): 2-t.Cf
Temp #2 (OC): 25.0

Notes: _

DAY 5 ere !1'8!,)V 6J:1

Cone. DO (mg/L) .I PH
( 0/" ) Old New Old New

Hi p"h ( t CO I - - - -
Med. ( Z~) 1.; '6.0 '7. (p "':.1.1-
Lo\'1 (1.'•• 2.5") 7.3 $.0 ?<! 1.:r I

Control I ':J. z, %.0 -:':1 1.(..,

Temp #1 (0 C) : z.J. 'l
Temp :2 (OC): 2.5,z..

Notes: _

Cone. DO (mrr/L) pH
( GJ_ ) Old New Old New

High Inc ) I - - --
Med. Z.5 I "1:2- -q,'1 t.l' 1.:f.
Low l..L5 ) -::; .3 8,0 1.<:t 1.~

Control ::; " ! ?O 1.-';( ~<i

Temp #1 (OC) :'2-"1.'1
Temp #2 (OC): z.5.0

Notes: _

DAY 7 (10 /1JJ /,4> GJ.1-

Cone. DO (m"'/L) riH I
( ~G ) Old Ne~'i Old New i

Hil!h ( 100 ) - - - - I
Ned. ( 2J5"" ) "i.1- / I ~.(., /1
Low ( t, 2...'51 7.1- / I 7.'1 / !
Control , "1.l 1/ II 7.t. /

Temp #1 (OC): 2.5.0
Temp #2 (OC): '2.5,2-

: -,

!. ~.

Notes:

NQ- 1-1- 1>4' 1,..;..0

\J X
5D 0,< O.'v O~ (

~., 8/1/90
~~
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NORTH'I'mSTEEN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

( Test No 0 ,51- ""-l1
SURVIVAL/REPRODUCTION DATA SHEET

Investigator

cone.!
" Replicate No. of No. of Young per

Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adult
1 0 0 0 0 0 0 0 0 0 c
2 0 0 0 c» r» 0 ,....., 1""\ t"":) r"\

3 0 0 0 0 0 0 0 0 0 o
4 {"" to "":I- {r:> <" In ~ ':fl~ fen
5 /I 9 12., ~ ~ ~ /2- II /1- -("

6 ifo teo 1L/ I.. 1:3 0 0 0 I 0 I
, / () 0 0 12- () 1'+ 11ft> 10./ ,-.I IS" I I

0/0
8 0' I - I I

Total 1'7.,~ I~o '7'" 1-'" 11.-\.7 "1t-g' ?) 35 .~:, i:.r I In I

Cone .I I Replicate ~lo. of INo. ot I (cung per
Day 1 1 2 3 4 :> 6 7 8 9 10 Younq Adults Adult
1 010 0 0 0 o , 0 0 01 o 1 f
2 1° 10 b 0 01 0 0 t") e '0

, I
3 a I 010 ~ D 0 o te c b I I I
4 1 I 3 1 , 0 z, a \ t 2- Z. f'"1 I 1 Is- 5 {~ I L/ '¥-IZ-l I 41 I 10 if l5 I I I
6 1()IOIOlo } 0 0 010 0 2- I I

I I 12..1Z.1Z. t 2..1 I I D 13 f\ I I I

0/0 8 , I ~ I I I i
10 tal q 1'1 '11-'7 I~'>1l,1~ -z.., I 'i 1 L..- I I -z:r I

cone.!
I Replicate INO~ of No. or, Young per

Day 1 2 3 4 5 6 7 8 9 10 Youna Adults Adult
1 010 0 c 0 010 a G 01 I
2 IJ 0 0 0 n 0 0 01("'\ o I 1
3 01 01 0 0 010 o o 0 0 1 I r
4 0 0 I I 0 01 f 3 1- 0 I I I

~r
~ 3 -:; (") ) ~t J I I 2..10 ' :t- i"') I 1 j
6 0 0 2..1 0 0 )01 ) ~

-;; I I I
7 Xel ~ () () 0 I I -' I I 1

ro 8 , I' I , ~ I ~ I I I
Iota1 I t '71 lP I » ti I I "Z..- It ., J'-I )(-z... -:J-I I (' I

8/1/90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

SURVIVAL/REPRODUCTION DATA SHEET

Test No. 2)"-r-l1 Investigator

Replicate No. of No. of Young per 1
Cone. Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adult

1 0 0 0 0 0 0 0 0 0 e
2 0 0 0 0 o 0 (') n C> if!>
3 0 0 0 ,... 0 0 "" 0 0 C>
4 0 I 0 0 2.. () 2- z, 0 (")

) t> o :3 'f) a a .. " :.. , 0 Z0- O
6 If) 0 o 0 ) ./0 o 0 I
7 I 0 0 I 0 Xo I

% 8 I 1
..~

TI
Iota1 I 111 0 I in 1'1 x'c.I n ... 111.- 0 I U I

Cone .I I Replicate N,o. of No. ofl Toung per
Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adult

1 0 0 0 0 0 o 0 0 0 c I
2 Ivo 0 0 XO 1')(0 DI~ 0 0 (')1 T
3 Ito 0 0 010 0 0 I I
4 I 101 ' c ~ \ o , 0 ') 01 I
5 I /01 I I I I
6 I I I I f I I ,

I

I I I I I f I I

% 8 I d 1 • 4 1 ~ I ~ ~ I I I ITotal, 0 0 0 10 0 e:; 0 0 0 10 I I n I

--4

10

Cone .I f Replicate INO. OfINO. otl Young per
Day 1 I 2 3 4 I 5 6 7 8 9 10 Yeuna Adults Adult

1 ~ol ~ ') 0 yo 0 0 Xc '}l 0 xci 01 I I
2 I ':<0 '}(o I Yo I -1 I
3 I I I I I
4 I I I I I I I

0 :> I I I I
6 I I I I I I I

to
1 I I I I I
8 I I ~ 11 I " I I ,

Iota1 je I 0 0 0 0 0 0 0 0 o -r I n I

8/1/90
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eol tate . ,No. Of Ii'lQ. of roung per
Cone IT..- .~ J

--

) 0 r .8, 't IU 'rountt Adults Mlltt- I--. r--.. .
-- -~

---- --- ""-... ~
fotal .

-,
flH ( V~ '.'6.0 ~ , '6. \ ,•

~!I· a.
f .

(AND t/AtZO' '.

2."10 ·
li. leo

~li:rJ.-L M!{
IMI,,"~ , t

~p1.J' ;.U! . ..
'2.~.Cf

..
I· COO' ..' .

4(., Mt{
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Dati! S.wpte COllec~a:, ':tut StoP-=OltffTblt::-_-_-_-_-_-_-_-_-_-
"

~'! 1 io-e-s«
~ 00 ·

i.cP ·
'6'.0 IK11l

(If'rl} rUM .
2,00 L10

'J!kN .¥'1/r.
~! Atr.

2-{q 10 .. .

'e., /r4.'!Ir .

Ollng per
Adult

CAl{ I lo-g.-q GJ1...
I eo Ilea t~ INc. OJ IIlO. 0' roung pu'

Conc thy I l J ~ ~ ~ I :i 9 10 Youl'l~ Adults Mutt
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0 0 0 cJ d e 0 0 o 0 o, 0 !'I 0 CJ I 0 " C r.l 0 ('l
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0 i'\ D z: D ')(:< r» I'J c. ()

"Z_ 'Z- z; 4 0 r. \ ~ I .
'2.. 0 0 ('\ In () 0 r z-
0 " 0 f) "') ''Z- 0 <:) I.
4 0 0 't } ;x,,:. d (J 0

1'::;- 0 L. 0 0 .?' 0 () I
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:::,ariodaphnia Survival and Reproduction Test

Conc-%
N Control

6.25
12.5

25
50

100

Alive
10
9
5
4
a
o

Dead
o
1
5
6

10
10

Total
10
10

.10
10
10
10

Fisher P

0.5000
0.01.63
0.0054
0.0000
0.0000

Hypothl!715i15 TI!7lSf (0.05 alpha) NOEC LOEC ChV TU

Fisher's ExactTest 6.25 12.5 8.8388 16
Maximum Likclihood-Probit Tranefonn

100010010

Conc-%

0.1

7.5 Tj---------...........-----.

71
6.5

6

...
II /

A
~~~~~~~~~~~~~~~~~~~~z -:-::::::::::~~::~:~~::: ::

.: 1----------------/-//-------------------.--...116
o.~ rnn/n//nmnnmmm)5
2.5 "'"'''' """" '"n"" "''''''

.E? 5.5
:g 5
0: 4.5

Parameter Estimate SE 95%Fiducial limits
slope 3.1993 0.7797 1.6712 4.7275
lntercept 1.2257 0.9804 -0.696 3.1471
TSCR 0 0.3018 -0.591 0.5915

J; ....... ~ _... ... _ '. IL ~ ... ~ nI -"eo,,, "'~.. _'!'_I. ~ __ =A..
r-ornt rrocns "Jo :;J:)"Jo r-mucrai Limns
EC1 2.674 2.84 0.03 5.35
EC5 3.355 4.63 1.32 7.63
EC10 3.718 6.01 2.14 9.29
EC15 3.964 7.17 2.94 10.65
EC25 4.326 9.31 4.65 13.24

~
4.747~ 7.65 17.65
5.000 15.13 10.01 21.65
5.253 ._.. __ 12.68 27.41

Ee7S 5.674 24.68 17.66 43.40

EC85 6.036 3i.89 22.i~9 67.45
EC90 6.282 38.05 25.64 92.19
EC95 6.645 49.42 31.41 148.19
EC99 7.326 80.70 45.05 368.29
Control Rasp Ct:li-Sq Critical Mu Sigma Iter

0.000 2.365 11.345 1.180 0.3126 5

,
~~ ;;

~:,.: .
"T' __ ~"" __ I_ •• .tII ,... ..........

I ox...... i::IIC V4.UJU'+/

-")-

_.------ - -~-----
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Ceriodaohnia Survival and Renroduction Test

df
3,36

t

1100

Skew Kurt

8060

Conc-%

Critical

4020

8 10
35.00 27.00
2.00 2.00
4.00 7.00
2.00 0.00
0.00 0.00
0.00 0.00

t

Stat Criticai MSD NRESP NDaS~

"22.249 2.137 2.458
~3.900 2.137 2.458
*25.204 2.137 2.458

. ;;=:====::=.

Linear Interpolation(lCp} with
aobootsdrap rQRamplQR

o

,... nAn "n ..." ,... "", .......
U.::l'+:1 U.::lI:1 U.UO l,j

6.535 11.345

MSDu MSB MSE F Critical
2.5588 1891.7 6.6194 285.78 2.8663

.
,,~ 1
U.:o1

0.8

:g 0.7

§ 0.6
Q.

~ 0.5 - --.-.....----------.. -..... -----..... --.---... ----- 50
..... nil

g ~:; ~I I
jt-- -- -..-- -- -- -- -.-.- '-'-'125

~.~ ' •••uu•••un.n.uun.u ••nunnn••• 15

o J I II i I I I I I I iii I Iii Ii i I I I I

TU

1 2 3 4 5 6 7
33.00 30.00 33.00 29.00 26.00 28.00 35.00
9.00 9.00 7.00 3.00 3.00 6.00 3.00

. 3.00 6.00 3.00 1.00 1.00 2.00 5.00
1.00 4.00 0.00 1.00 2.00 3.00 4.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

13 Oct-94 13:30 Test ID: . 357-19 Sample ID: NAS # 2615E.2639E.2640E
20 Oct-94 14:00 Protocol 10: EPAF 91 Sample Type: EFF21ndustriai

An",I\lC:t I\I",mc' R .~r. T cd .~"",f"i"",,', v 1_11""''1. I "_"~""'. j ~_.....". , __ ~ _..,_\o;t_......

N Control
6.25
12.5

25
50

100
Untmn~orrn~d D~m

Cone-% Mean N-Mean Mean Min Max CV% N
N Control 30.90 1.000 30.90 26.00 35.00 10.73 10

6.25 5.30 0.172 5.30 2.00 9.00 56.99 10
12.5 3.40 0.110 3.40 1.00 7.00 60.75 10

25 1.90 0.061 1.90 0.00 4.00 76.27 10
50 0.00 0.000

100 0.00 0.000

Statistic

Cone-%

Cone-%
I\,~ r--_~_, ')(l on
.... vUllUVI <roJV.;'U

6.20 0.30 0.8280 0.8280

12.5 3.40 0.8900 0.8900
25 1.90 0.9385 0.9385
50 0.00 1.0000 1.0000

100 0.00 1.0000 1.0000

start Date:
End Data:
~",ml"l",n",t",·
.............. ~1t'1- '-'_""_.

Comments:

~ .. ..-

f " Point SD 95%cL skew
ICl" 0.0022 0.0725 0.0801 0.252
ICo" 0.0109 0.3626 0.4006 0.252
IC10" 0.0218 0.7253 0.8013 0.252
IC15'" 0.0327 1.0879 1.2019 0.252
IC25" .0545 1.8132 2.0032 0.252
IC40" 0.0872 2.9011 3.2051 0.252
1C50" 3.7720 0.1090 3.6264 4.0064 0.252

ToxCaic v4.0l047
-/0)-
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Test: CeriodaphniaSurvivai and Reproduction Test

Species: CO Cerlodaohnla dubia

T=t 10: 357-19 RTeM 10: 999-422 AAalvM(,.): RSC

Sample 10: NAS"# 2615E 2639E,2640E Sample l\tue: EFF2 IndustJiai

startOateITlme: 13 Oet-94 End DateITime: 20 Oct-94

Teet Number Number &urvlvOll lit Day

Pos 10 Rep Groups survived orYoung Sex 1 2 3 4 ~ D End Notes

1 1 N Control 1.000 33 1,
2 2- NCnntrol s.eee so ~

3 3 NControl 1.000 33 1

4 4 N Control 1.000 29 1

5 5 N Control 1.000 25 1

! !! NCn~tr~! t.eee 28 1
T T N CDntrol 1.000 :J:) 1

8 8 N Control 1.000 35 1

9 9 NContFol 1.000. 33 1

10 10 N Control 1.!!!!!! 27 1

11 1 8.2~0 1.000 9 1

12 2 5.250 1.000 9 1

13 3 6.250 1.000 7 1

~~ ! !!.1~!! t.eee ~ ~

1:1 :I 8.2:10 0.000 :J 0

16 6 5.250 1.000 5 1

17 7 6.250 1.000. 3 1

18 8 szso 1.!!M 2 1
19 9 8.2~0 1.000 9 1

20 10 8.250 1.000 2 1

21 1 12.500 0.000 3 0

22 2 12..5!!!! s.eee !! !
Z:J :J 12.:100 1.000 :J 1

24 4 12.500 0.000 1 0

25 5 12.500 1.000 1 1

25 !! 12.~!!!! 1.!!!!!! 2 1

27 7 12.:100 0.000 :I 0

28 8 12.500 0.000 4 0

711 9 12.500 0.1100 2 0

39 1!! 11.~!!!! 1.!!!!!! t 1
:J1 1 r.J.000 1.000 1 1

32 2 25.000 1.000 4 1

33 3 25.000 1.000 0 1

:!4 4 25.DDll s.eee 1 1
3:1 :I 2:1.000 0.000 2 0

36 5 25.000 0.000 3 0

37 7 25.000 lJ.OOO
'"

0

:!! 8 25.!!!!!! aeee :2 e
:J9 9 r.J.000 0.000 2 0

40 10 25.000 0.000 0 0

41 1 50.000 0.000 0 0

42 2 50.0!!D D.!!OD 0 0

43 3 50.000 0.000 0 0

44 4 50.pOO tUOO lJ 0

45 5 50.000 0.000 0 0
Ali ~ ..n nn" o non e 0-- -_._-- ----- ..
47 7 50.000 0.000 0 0

48 8 50.000 0.000 0 0

49 9 50.lJOO 0.000 0 0

50 10 50.000 0.000 II 0
:11 1 100.000 0.000 0 0

ToXCaic V4.0

-1/-
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Test: CerlodClllrmia Survival and Reproduction Test

Species:: CD Ceriodaphnia dubia

Te3t ID: 357-19 RTest 10: 999-422 Analv3ti3): RSC.

SamDle !D: NAS # 2615E,2639E,2640E SamDle Type: EFF2 Industrial
start DaterTlme: 13 Oct-94 End DaterTime: 20 Oct-94

Test Number Number Survival at Day

Pos 10 Rep Groups survived OTYOung sex 1 2 3 4 :5 6 End Notes

52 2 100.000 0.000 0 0

53 3 1an.a!'O 0.000 I) 0

54 4 100.000 0.000 0 0

55 5 100.000 0.000 0 0

56 6 100.000 0.000 0 0

5? t 1!!!!.!!!!~ !!.~!!!! !! !!
:)8 8 100.000 0.000 0 0

59 9 100.000 0.000 0 0

60 10 100.000 0.000 0 0

Toxcaic y4.0
-/7.--

-----~------~~--

SCOEPA00028495



i.,' .. _ .......

CHAIN OF CUSTODY RECORD
... log Number _

Clienlname Plo;ect 01 ?Of / Analysu ItGuhtd ,.... / ,

WackerSiltronics Corp. P357
A;crus.

7200 N.W. PhOr., • 503:'243-2020 ..
Front Avenue .,b

.~

Cj:y. $tall, Zip IAeport atlemion ~

Portland,
,,0 ~

OR. 97210 Tom Rothschild $"q ~
I) ~f;;"

Sampled bi'
~. R\\.-x-\.\

"<;>13
Typ,'

V\~6~G..-> Number
,)" ~

la~ b'" ,-<;-0

Simple Delli nme Su ~It 01 J :}o-'"
nmpl.d sampled bslow containers ~fn",m~tr Sample ducllpllo'l __ U {o°cJ' A.marks

fill' .". I ,." -
\'2od"-

08.co f1Q. O~\--\~~\ ')Lt-~C!~ Lc 'Vn '(:'~.;.-\- Q., \ iX )/'ItfJi-. '2--&1)£q\f
CWQ..L~Q..'Y' ~ q~~\)

<,
<, II"-

<,
r-... <,

<, _... <,
<. I rbvPclo/\1U (J,: I 2-O~

<, \,

<,

Si~na:url /' Pril\t Name , Company .". Dale ; Time

fhlinquished by j.~~, fl1~ .~.L~ \hc~C~& 'S.~et\>(.,~:\ cA ~<..-\<"It....,.. s.~ l\"n~v-~ Cc.Y'f>~ '(C*~ c~ \'2 Oc..."c\''\ (','100........

?eceivtd by

Relinquished bt

Received by

Relinquish.:! by
./

i?tClivsd by Labo/a:ory ;~..,4~v-U- 6/10 11-61./11c. ~~ /c/;~I;c( ~/6>-C
/ fV'L/V,

~./ / j --.., ( I f

It Nole:

NORTHWESTERN AQUATIC SCIENCES ((,\"'~Ji~·
Samples II! r:!iscuded 30 ~z)'s al"r Irsu!:, are Irpor.fd unr~S1 oilier arrao~emenlJ are mlde.

.. '-"rlf~' ""'i.- Ih~ucolJS Hrnr1n willbe rtlu,ned 10 cli!nl or ~i5postd of al client upton.

SCOEPA00028496



, '
l··.R .•••'.:.:.

Y'~ ''''''''':-:01
i:','",,,,,

CHAIN OF' CUSTODY RECORD
... lOllNum~H _

Szmplu ~rt c!i$cerded 30 c!fl" !far rBullJ !It I!po~fd unltn oIlier arrln~emtnl. lltl mede.
II.· . of. • I 'II f I , .. I:. ~t - r r'rrr -' .... " r r ., rli.,.t "" '_ ..

NORTHWESTERN AQUATIC SCIENC~ES_~ ~~_

Clienlnaml PlojtCI or rOf / AnalystS reqult.d V / .
Wacker Siltronics Corp. P357

k:cau,
7200 N.W. P~n"503~24~-2020 " .. ' .

Front Avenue ~_J;T .,b
ssIPoej)ol1 Illanlion

J:" ~City. Stale, Zip
Portland, 97210

" -r "C> ~ "

OR. Tom Rothschild lJ';"
!l~..tf::.S'

Samplad by
v'\"'C"'W'Y"~&J. ~cs{-~"t.J~\l.

., ~

TY~$' IIvm~er
\I ..::t'"' ~f;"

La~ ,~ bO,,~

Simpla Dlle nme Su kly 01 S .:fa-0,}
nl:m~er umple~ umplad below Sample dnedpllOll rI

conl,:!9,r.
U ~~e,9' Ramarks -'"v' J

q"l'"'-"!> ll.\ 0 t,.\- 't't ~Q F1~ Ou.\-\r..\\ ':4~-"'C" ..... ~O""""f~ ':,i-<L 1 X 10 f:t> Z6?9E
. .

", . -. ,

-.-.
-,

.. -.
-, ..,. -.-, \

-, 7bt4/Q·.v /::ec.J '1- lC
f'

Si~nl:vre / Print Nlma v' Ccm"a~,y .r Date. .,/ Tim' t

hllinqui$htd by~~.~ \"'OVt'\~~~. ~6\-~,.(.,~:\J W,..~\<ct.."'i s:\\.YOV\~ e, (.15 Y 'fc-c-c...ipo,"" l4 l:le.--\L\'t ~ S;>C
v

Roceived by

Relinquished by

Received by

Relinqvl$~e~ by

R<ceived byLabora:Ory~ 74~ .J.~-.. &~A.- ~~~ M
~

'j~r-. !4In~y~ 1/'1' ...... ~

, // .- .. f--" "~ "
NOI!:

, ,

SCOEPA00028497



,
CHAIN OF CUSTODY RECORD

", log Number _

Nole.
Samples are discarded 30 dc,'s ~her tuullt !'! tfportad IJnless other 8"sn!Oemenl. 8r. made.
Ha:lldolJl $Imples will be rtlurne.::llo c1ienl or cispoUd 01al clitnl ._ptnn,~­

~;\
Ir,~'1\ ....... r -',-,-

NORTHWESTERN AQUATJC SCIENCES
A Division or NAS Assockrtes. Inc,

Clicnlno.me Projector i'or / Analyses reGu!'-.d V / . I
Wacker Siltronics Corp. P357 ~ 1

/,;c:eu
7200 N.W. Front Avenue P~~"503~24~-2020 -y- J>c ,,);

Cl:y. S~iile. Zip IReport aUeOlion '---C"" r]
~C) ~flj

Portland, OR. 97210 Tom Rothschild ~~
If ,fi-::-<;'

Sampled by
.J.....v

,,~

Ty;a' r:t" NUr.1ber
~'? ":

Le':l bO,,<:'
SlO,lple Dell T1ml See ke)' 01

vV ~i)n~m~er umpled Ilmp~ bfllow SlImpl. duerl"Uon r/
eontain7 ..(-"."Q, Remarks v'11' ./

'tl..l.- \( 06-
O'S.3>CJ Bq 01.0.+'\ ...\\ 1'1-\, ........ c,e....... f'(!.>J~ \ v< c.oo~) '-\:~C

~$ ~'i
..

N A:So 2-(.;. L/ () E.--
I' 'I

I I
I I

I

..

\ I ,

-rP.M P UPO/IJ'R.£C£; prJ: S./

Sj~na:ur. V Plinl Nlme V Ccmpany .,." Date y Timev'

FiltlnCluished by ~__.~\. Qj\\ .\:.l\ \~" ........4& ;;-. \4 ~-\-"'~(.\: \d \..oJ c,c,\::e...;v· <,;:\ \+'rCy)\ c, COY fl!,<,"~ \.'ICl""" ;91
P.eceivedby

Relinquished b)'

Received b)'

Relinquis~e~ 0)'

i'ltceived by labora:oryP-? t::($~ ./'..,6.AA A t5vl1 Cu1. ~ /u-/'f~y /022/1-"-
.. r 'f ..
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APPENDIX III

REFERENCE TOXICANT TEST
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-GD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

J -o r-: ri-f? rJj{oA Vi'

COVER DATA SHEET

Investigator _Test No.

Z.OOf

STUDY MANAGEMENT
Client: Ql.,. ~T
Client I s Study Monitor :--~.v4-~~------------------­
Testing LaboratorY.,.:/ Northwestern Aquatic Sciences
Tes t Location: I'V e""", /J"'.,;f I..rh bus -:h~
Laborato~yls Study per~nnel:! ! /1

Pro]. Man./Study DIT. _~~~~~A.L:-~...:.~.::....::~~L~l,.:::w'-!·tt;.:.,·~ _

QA Officer L...-IC ~f)t;,.Y- DI(JlA~~
1. C ,j, 'tI5SA-Ul,. (...J1. 2. _
3. 4 . ~

Study Schedule:
Test Beginning: IQ-I~-'1L.f 1;,0 F Test Ending :--t.!O=---.:=!.=.O_..-<:l..l...-:4_--,,,---,,-__

TEST MATERIAL
Description: CCt d 0"1~"""-
NAS Sampl e No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/em):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

DILUTION WATER
Description: Moderately hard synthetic water (prep'd from Milli-Q water)
Date of PreparatLon: iO-1-Jl";-::.=----"---::....:...-_-------------.,.......-----Water Quality: Conductivity (pmhos/em) '2~o pH_-t.=....:.:..;fo:::;' _

Hardness (mg/L) 110 Alkalinity (mg/L) __7~6~ _
Treatments: Aerated 24-hr. '_.LeE"",,.:r-""'. .:::l~:c.c.:.<:'~"'-"-I>~?_.....:1.._:+..:........::t+r?.....:~-..=;..> _

TEST ORGAJ.'USMS

Species: Ceriodaphnia dubia. cladoceran
Age: «24-hr; all released within 8 Ar) ~~~ ___
Source: (NAS cultures)~~~~~S=_~~~u~~~-~I~I:~1dC~~__$~ __

Acclimation: See seperate data sheet

daily

25·, 12.5%, ~ 2~%, Q~)

/j yf~)L
Test chambers: (30 ml beakers)
Test volume: (15 ml) IS-#L
Replicates/treatment: (10) /0
Organisms/treatment: (10) -(D~t~~/,~y{,-·-~~l~J-

Test water changes: Daily
Aeration during test: None
Feeding: 0.1 ml each of YTC and algal suspensioB
Beaker placement: Stratified randomization

TEST PROCEDURES AJnJ CONDITIONS
Test concentrations: (~lP~,O~~.,~~~~~_T~~,4~~~~

8/1/90

._--_.-----
scoEPA00028500



NORTH\'./ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA nUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

... COVER DATA SHEET (CONTINUED)

\.. - qGC1 ..... t-j-Vl..­
Test No.--LL.\>------

RANDOMIZATION CHART

Investigator

I I '3 I
.
~ I ~O¢ 10 Ito I 1 ¢ leo!

if I i , I

:'0 ~O ~oo "2> I ~O LOO "3 I rj
I

:? "3 I ¢ I ~O I I I tOO to tetJ to iI

I I ¢
I

1 roo YJ I I ~o '3 l ~CD 3'

to -:,..1 100 I ¢ I 30 I I r6 10 -;, 30
I

100 \ I '"? I to I 10 I d I :30 'I 30 10 I,,

MISCELLAN£OUS NOTES
c.1\ l> J.\I vM A-~ c..J. U. "2-

We £..K. IN~ 'Sore (..K- t.. 1.,":'.~) IV\.Ai>C: B i '.

r) t: e.,q, (1I'fH.. ~ IOCIl\\.-) j)'ILU'rIC"-i uF c..cfJ<:.EN\" R-P!lcb

i ~/ Ii' l.- Sled::- ( r=:t~AL LCNC-C---1>JT2i\-j"lCN lo~/f1A.l-)

Z) IO!<lO (iC,"',-- + lOO,"'t..t_) D~L.\.;--rt.ON of #-\ (1O.~/.""l..)J

FINAL- (,"N~crJI;2.AtI.CN j~)/ir,\-

',-, ...

Tc$-r C.CN~jdJ
A.U:CJ/L

iDO

30

fa

.?J

v»: lV.5. ~LU-J;Y\I..) vot.. blL;,..\nctv iA.),,,,is"-
G..,u..) lM\...)

I~ I'~:;

4.5 ;45".5

/.:;" 1'-19. S

0.:.+5" 14Q.&

0.15 , 'f<J. <SS-

rJ ¢

8/1/90
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f'
NORTm~ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

Investigator_~ ~ _

DAY 0 (to!l~ /94) 6J 1.

c~~/1. DO (mg-/L) pH
, l.\'1. Old New Old New

High ( teo ) 1 / ».z: / ::r.=t I
Med. ( to )! / ~.z.. / 1:1 l
Low ( f ) I / ~.3 / ZT.C.
Control / '%.2- il/ ~.S

Temp #1 (OC): '2-:4.'"1
Temp #2 (OC): Z5,0

Notes:---------------------------

DAY 1 (10 /l~ /qt/) ~1-

Cone. i DO (mg/L) pH II

(.v.c;.Ji- ) i Old NeN Old New I

High lee i "7.2-- '&.0 ':f,'1 1,S- I
Med. lc ; '1.2- ~.O "l.G '7.5 i
Low ( ) ~ "1_2- ~.I =1.CJ '1.f.:J !
Control I 71.1.. %.0 1.'1 ":f.f..:>

,
;

Temp #1 (OC):
Temp #2 (oG):

'I:18
Z5.Q

Notes: _

DAY 2 ( PI l'}l '}f) 6;4"7

Temp ::1:1 (OC):
Temp n (OC):

Notes: _

DAY 3 (7°;/fJ /4i>

Temp #1 {oG):-- 'Z,,;
Temp ::1:2 (OC): "2)_-z...-

Notes:---------------------------

8/1/90
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NOHTIn'iESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

Test No. (Jl'i-vfv-z....- Investigator _

DAY 4 (Ie 1t1- /,1) ~.11

conC~i- DO (mz/L) DH
/ '%t 1't...>1 Old New Old New

High (jc..D ) - - - -
Med. ( to ) "=j.~ 8'. i -:t. '1 ':f,q
Low ( J ) 1.3 't.1 9.'1 -=l.G
Control 1.'1 'i. \ I 1.9 -=f. 51

Temp #1 (OC): Zo./.C't
Temp #2 ("e): :2.S.0

Notes: _

DAY 5 (Io/l$ jt1~) 6J1:

Cone.
(..(A4/L. )

High v( \ 00 )

Med. ( 10)
LOI~ ( , )

Control

DO (mulL)
Old Ne~'1- -

7.z... '$'.0

PH. II Temp #1 ( "C) : -z.'-I.~

Old New Temp #2 (oG): 25.1-- -
i.'3' =1.q
-=15 7."1
j.1 1,~

Notes: _

CO~/I.·
DO (mg-/L) pH I

(oM. L) Old New Old New
High ~ ICO ) - - - -
Med. .0 ) 9.l S.D 1f1 1.9
Low I ) 1.2- ~.O 1.1 -=/.s
Control 't.l 'if.a =1.~ ":1.'6

Temp #1 (" C) : '2.4.cr
Temp #2 ("C): 2S,o

Notes: _

DAY 7 (10/10 led) 6 ';'1.

Cone. I DO (mP-"/L) I pH !

(~/O- ) Old NeIll 1 Old New i
Hil!h v( len ) - - ----- I

Med. ( to ) '=l.t... /1 -=I.cr /1
Low ( I ) 1.3 /' ! 1.t} /
Control "1.2- 1/ Ii 1-'1 /

Temp #:1 (OC): 25.0
Temp #2 (OC): "2.. S ..2..

·'d Notes:

wQ
'1~i- ~~ ~ Z)-'0

X
SD (}) Ol\ 0·(

8/1/90
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I~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

Test No. 111 -L1"1J~

SURVIVAL/REPRODUCTION DATA SHEET

Investigator

.Cone .I
Replicate No. of No. of Young per

Day 1 .2 3 4 5 6 7 8 9 10 Younq Adults Adul t
1 0 0 C> 0 0 0 C> 0 0 0
2 D 0 0 r» 0 n 0 1(""\ 0 n
3 1f'J 0 0 0 0 0 n C) a ~
4 to S ';j. '1 <:;- (~ 4 Z- .:../ f£J
5 t: =l .~ It " c;r ~ y t5 ,2-
6 il 0 0 (') 0 0 6 o 0 0
/ {''I to rf It" Ii" 0 13; 10 15" 15 I I
!j I I I I

Ac,/L total 1...!P1 '1.,..~ , \ '1,5 I;'1.- \«-1 1-0 -z,0 '3L1 "-5 I -,0 f
I

)0

Cone .I I Replicate No. of INa. otf Young per
Day I 1 2 3 4 S- 6 7 8 9 10 YounQ Adults Adult

1 10 0 0 0 0 0 0 0 0 1·0
2 1/1 0 ("""\ O!cl e 010 0 ~

3 1016 <9 0 o <:> ('J 10 0 0 I

J.O
4 12.- 1- ~15 s-I", L/ 13 :./. I"" I I
~ III 12- ,2. II H to c:r ~ 12..1 12..1 ,
6 I ("'J o (\ I () I 010 0 0 ~ i I I
/ IN I J3 I to 10 I Jt:.. 1 q 1'-1 f Ib C I I I

tJ/L
8 I ~. I I I I i ITot a1 I 1--'-1 Kf1 (.Yf j1--l.1 1:i- ) \ I -z..;U 1.:; l t't--I lid I I '1 I

Cone .I
r Replicate INo. of INo. or '(Dung per

Day ) 2 3 4 5 6 7 8 9 10 Ycuno Adul ts Adult .
1 a- 0 0 0 10 o c I 0 Co c
2 0 G (:) 0 <:> '0 0 a 0 Q

3 0 o 1010 010. 0 0 ~ -0 I
4 51 t: In j "1 t: '! I.j. I-;tl, S

U ~ " I '1
( 110 (O , ':+ICf /0 lL , I

6 '" 0 10 0 0 0 0 0 0 I I I
7 Ii) II 12- 15 IS' 12- JD <K Din I

t.{f,/L 8 I I f I I
,
I

lata1I"L '" 1YI '1?{ 32-13) z} 1'2) 120 jTlp t1" I I 10

~'...-.

~
,..;
.,'

~

8/1/90
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.' NORTH~~ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

SURVIVAL/REPRODUCTION DATA SHEET

( Test No. q19·~'11,il-- Investigator _

Rep 1i eate No. of No. of Young per
Cone. DCiY 1 2 3 4 5 6 7 8 9 10 Young. Adults Adul t

1 C> 0 0 0 0 0 0 0 0 o
L 0 0 0 0 0 C 0 0 0 <::"l
3 C CJ 0 0 0 0 C> 0 ~ CJ
4 <: .J tt:J X4 ~ .3 1./ Z- t/ 'f
5 (0 () <( toO /0 "':l o ~ )(
6 In r) () 0 10 0
7 ~ n 0 0 010 I I

',Ii,
(1 , 1.1 I

Iota1 JL1 I u 14 l 1/ "3 II (}...I /U Ivt (0 I
I

-~

/0

Cone .I I Rep 1i cate No. of No. or I Young per
Day 1 2 3 4 ~ b I 8 9 10 Young Adults Adult
1 0 10 0 0 0 0 01 0 0 0 j
2 10 c> 0 0 0 to cJ Cl I'<'l <::> 1 I 1
3 )C 011.0 0 0 b 0 I }<o IxO 0 0 I j
4 1 >(01 0 z, z z: "I 01 I I
5 to )< o () i "I 0 I j
6 I I) 0 41 I I I

,It-
7 I I XCI I I I I
8 I I ' 1 1 ., t I ~ I 'I I l' I I j

Total 0 0 Uj 0 ......... h 0 01 ~I D I I fO I

;0

Replicate
345 6Day

2
3

1 2
01'0

yo 0
XO

-co XOI 0 0
IKa 1.0

01 <:> 10 0 I
'1.0 0 0 )(.0 I

Young per
Adult

/DO 5
6
I

8 ,It' I
Io tal ] 0 0

1 It d

01 0 o D
,
o

I

I
I I

J I'll
C o I

8/1/90
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t

aung per
"'dol t

9 ~
"'dults Mult

..

Cone

t>AI./ 3 /o-IC,-qy <;Jl
eallCate 110. or :~o. Q,f roung per

Cone, uay t l J .. ~ ~ I d 9 HJ '(oung Adul ts "dolt
0 2- /) rl . I , -z... "I I 'Z-
0 '0 0 () 0 (') 0 ("} C) 0 .
i'J "" 0 0 2- z.. z, 2. 0 () .
0 1(') ~ <;.. I 0 '2_ f) 0
0 I 2.- 10 ( ( 0 '2.. z:

/,) t- 2- () , IV 11 '? 2- I
.;-/ 10 0 o L... 2- :L () z:

It ']... 0 "2- t) Cl, Z- In I-? ..,. ..,
c-; ..-

Total ..

e,,1 CHe . ,NO. IH Itl(1. 0' l'oun!J per
Cone ree-, .1 , oS .. ) 0 r , a.. ~ IlJ YOUI1Q Adults Adult-- r-. ,

~r--.,. -'<,

-......
'--..

----~ . --...........
lotU

Con

... cp111;ate IfiO. 0' lifO. Q,I roung pet

HCone uay '-I-.: l. J " ) /,) I 3 9 10 Youn1 Adults "'dul e
r--.-. -I--... --- A, r---.. ,

............

--- J---..
............

lotal r-,

• ofscbarqer:..· Andyst: . ",' :-". "-. -4'

teea tf(ll'l: ' Tut Shrt-Ua feJlilllt:
DatI! SaI1Ipl" CQlhcted:. --.;__ ·.Ttst StoP-:O.trlTflllu-----

....... . ...

,VlY 3 )O-IO-9~.

~4 Or)

1.1- '0./ ~fA

tJ,vO • I-tMp

z,,~ -
No1/t

,

~hM

1tt'tf 1M\!.

2.5,0 -
't . M1/, ,

'I IO~ - Iota I I I I
C:-.l ~() . .....bAy'l- ':JO..q-c,t{ bJ't. ,

7'~ 'if.a. Real u:ata 110. 01 ,NO. ot Toun9 per
fr4q6 Co1\(", Uay I.. J .. ) 0 I S 9 lQ Young Adul ts "'dlllt .

0",1} rJ.J4.1J Ie Ie') 0 () () /') (') o h n
(' 0 0 0 (J 0 () 0 0 0

1.foO c (') 0 0 0 n o 0 -0 0- f>t'll .
i't (J 0 I"l 0 0 0 0 0 0

v/t'l8~" o I'"J o h o () 0 '" ("\ 11

(1
., a r» 0 (') 0 6 0 CIJ.MP 4w' ., o (') C> (') 0 0 () 0 i"l 11"1

d 0 c> dlt"\ 0 () u 0 0 b
z.{'l -- I Total I ..

It 1r4.~/t.... * ~eo Ileate 110. at 1'<1. of lOUIl er

.'/ I LO-~-q

j.'4 00 ,

?,(P
.

~,o "'"1/,
eMQ K4t11J

l.iOO lI0
v!I<N ·.....'/( .

frf.4fp HI{

2..4/1 10,.
'e, ,...·//r·

.
pH i fl" ,.

'8,0 • , ~.I,.
/t\fIJI., .

UNg ~4rJ' "

290
u . tOO

~~iMU
W/rt~ . t

rt'jI1P p,UL .
'2.4.q

,
I

-,

. ' . <no'
4t, MUII

~
'I

l I
-~--------~-------._---_._-----
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.'

,. ,

..

. DPt'Il./ 10-:/1-:-'4<.J' ("., .~ 1- • ,
elll cate . NI1. 0 I ,Nil. 0' Tounl per

Cone Uay I ~ J 4 ), It . IU 'rounq Mutts Adu t.
0 1'1 D 7 D :')( ~ r , ( 0....z_ 'Z- ..... 4 o n l ...-
2- 0 0 () Xl Ii 0 1-
() £) 0 10 o .z.. 0 o I

0 0 0 x. ( cI () 0
!r a , ., o ~ (') ,., r"-

0 o It ·0 () 7 -f) ~. 0
2- 0 0 (J 0 I 0 0 0

lotal

,.
Oh'harger:~' -- Anttyst: _ ",' :--. "-. ../.
lontfQn: Tut Stitrt-OateiliQll!:
Da te SaJIlP l,,="."'CO~1f.-ec-.t,..,.ed'r.::--------·. Tut -Stop -tla tliT1111.::-----

••,.. 1"

V '1-'
~-~~...::...=..-:~....:....;..:=---------------

'flAy. 1 lO~il-q . (,6'

flH ( ""'0.0 ., ~.O··. .
i. .....M. .

UNP ~4Q'
, .

J
'2.4>0

.- MU
UbIt~·

~flf. AU!. ,

25.0.,) -
t1~ trtU

I·

ellilcate Ilia. or Ilia-. ot Toung per
COile u.~ . I Ii J .- 5 & T 8 s IQ Younq Adults Adutt

-r-- :x.-- ---. r--.
, I--.

X --I-.

r--. --- .............
10 ta I

•••••• t .
Rellllca te No. or II.,. 0 t roun'J p'er

Cone·, u~y I 4- j " ~ ~ J a ~ \Q 'tounq Adults Adult .

'"
X ./

X

• I

_Ii I
fota i I ,.

!

••

I , lle~ Ilcate ,110. or ,NO. or toung per
ua1 I l j " ) 3 T 8 9 a Youn" Adut ts Adut t

lotal 'I ~ I

Cone

'/).'/5 /o-J'J~!'1

~ 00 ,

'1,g i"~1/l
eM/} ~4M

~1O IUO .
'JI,+N ·'>A.M·

nul 4~r

~o

1,.5.0
M'l/, .'~

174' b
OJ.( ~11

'/Ioq~

0.l\'rJ 11)4.1

r; _,~ V/I'l6IJ( II'

''-/rIfJ 4Ul

-

I !
I
!

I
\ I

. JI~Y .
~ff Q"

, ~jlt.

t4N~ . HMp

Io4.th
.

~Mvt

1U1f I~~r:..

',-, . M1~ .

~eol itate se, of NO. or Toung per
Cone. ua'j I I. J ~ ~ I) I / a 9 III 'touna Adut ts MuTt

I

/
-. .

) I

0

J
~

ToUI

~e!lllCat~ 110. or ;40. or toung per
Cone. Uay I I. j .. ) i) / d 9 HJ Tounq Adut ts Adult

.- .

(t

-;-J

. ~

Total ..
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Cariodaohnia Survival and Reoroductiorn Test
13 Oct-94 13:30 Test ID: I 999-422 Sample ID:
20 Oct-94 14:00 Protocol !D: EPAF 89 Sample Type:

6nQI\Jd l\h.rn",· R.c::r T",d C::n",t';"'''''
, ~ I ....U'~ ... I ''-'1.111_. I ................. 1_"''' _Y"'_.......-'·

start Date:
End Date:
C::Qn·",I", I'Y.>t",·
...... 'W,IIIt'I- ...,_ .._.

Comments:

Concjlg/L
N Control

1
3

10
30

100

Alive
10
9
10
6
o
o

Dead
o
1
o
4
10
10

Total
10
10
10
10
10
10

Fisher P

0.5000
1.0000'
0.0433
0.0000
0.0000

Hypothesis Test (0.05 lllphll) NOEC LOEC ChV TU

Fisher's Exact Test 3 10 5.4772
Maximum Likelihood-Probit Transfonn

100010

Conc-\--lgIL

10.1

7.5 .....I--------..----i~--..,

7 i
6.5

6

.... I

II /1
///

i :~_£::::::::-:: ::
~ : 1·········?i-·!!-······--··-·----.,·.·..·... -116
~.~ l/···II..··-·--·----------·--·..---· u J5
2.51 '" ""01 ,,. ""01' '" """ ""'"

Parameter Estimate SE 95% Fiducial Limits
Slope 2.3981 0.563 1.2945 3.5016
Intercept 2.7035 0.6015 1.5245 3.8825
TSCR 0 0.0455 -0.089 0.0892

t:oifll .... _ - ... !L_ ~_ ~ I • ""~"" ~"-.I~_~~_' I ~_~! ... __
t-roons iJ91L• l:I;:)i'a r-rnucras Limns

EC1 2.674 0.97 0.13 2.20
EC5 3.355 1.87 0.41 3.59
EC10 3.718 2.65 0.76 4.71
I::f"'~~ 'J Q&:A 'J 'J~ 1.14 5.71L..,", loJ '>J.,JV~ V.-..J\J

EC25 4.326 4.75 2.03 7.75
EC40 4.747 $ 3.76 11.68
EC50 5.000 5.23 15.57
EC60 &)?&)::\ 7.01 21.53
~C75 6.674 17.33 10.64 39.61

EC85 6.036 24.54 ;4.49 70.2;
EC90 6.282 31.05 17.60 105.04
EC95 6.645 44.01 23.15 193.55
EC99 7.326 84.67 37.73 624.70

Control Rosn Chi-Sq Criticai Mu Sigma iter
0.000 10.829 11.345 0.958 0.417 5

ToxCaie v4.G/047

scoEPA00028508



1008060

ConC::-fJ9IL

4020a

Linear Interpolaliofl(lCp) with
90 bootstrap raaamp/9li:

n2',? t
~:;~ /
io.s 1---f --- --------- -- --- ----- --- ---. ----- ------- -- --150

s ~:; ~ J I
0.2 ~'1" ..-..-. -. ---- -- ------..,,--.. -.--.-- ..----.--. '-125

- -...._.-------------------------------------------- 15
0.1

a iii. i • iii Ii. i • i ••• , i i • i •

ChV TU
5.4772

Prop Response
lao N-MQan N-Iao

2~.30 0.0024 0.0024

24.10 0.0974 0.0974
8.70 0.6742 0.6742
1.00 0.9625 0.9625
0.00 1.0000 1.0000

')a 7 ....
LV./V,

3
10
30

100

....1 r"_~_~

l"i vVllUVI

Ceriodanhnia Survival and Reoroduction Test, ,
start Date: 13 Oct-94 13:30 Test 10: 999-422 Sample 10:
End Date: 200ct-9414:00 Protocol 10: EPAF 91 Sample Type: CDCL Cadmium chloride
~..m"l~ n..t.,· ll.n""1d t-.I,.m." R~r: T.,d ~r'lo...ioc::· rn r""ri ....rf,."h"i.. rfllhi....... Ioootll.t'""-...,_ ..._- , ,.'_t,""".. J,_.' ........ , ..........,.....,

R~~~~~;;~w~~;U~~ .~~ u~._Comments:

COnCi!9/L 1 2 3 4 5 5 7 8 0
N Control 26.00 22.00 31.00 35.00 32.00 14.00 20.00 20.00 34.00 33.00

1 27.00 19.00 30.00 26.00 27.00 31.00 22.00 23.00 22.00 26.00
3 26.00 ·29.00 28.00 32.00 31,00 21.00 21,00 20.00 16,00 17.00

10 14.00 4.00 14.00 4.00 11.00 3.00 11.00 2.00 12,00 12.00
30 0.00 0.00 0.00 0.00 2,00 6,00 0.00 0.00 2.00 0,00

100 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
Untmmnonned Data Rank

ConcjJgiL Mean . N-Mean Mean Min Max CV% N Sum Criticai rv;SD NRES~ NuOSE
N Control 26.70 1.000 26.70 14.00 35.00 27.41 10

1 25.30 0.948 25,30 1'9.00 31.00 14.91 10 96.5 76.0
3 24.10 0.903 .24,10 116.00 32.00 24.15 10 91.5 76,0

10 8.70 0.326 8.70 2.00 14,00 55.54 10 *56.0 76.0
30 1.00 0.037 1,00 0.00 6.00 194.37 10 "55.0 76.0

100 0.00 0.000
Statietic Critical Skew Kurt

0.968 '" " ....." n_l"lr. " C"'" A
U.::1-'U -V.LOO -U.O II

13.833 13.277

Conc-tJ9JL

Point Estimate 50 95%cL Skew
IC1* 0.1907 1.0754 0.0650 3.1196 1.31i6
ICo" 0.9036 1.1893 0.3250 3.0981 0.422
IC10 3,0318 1.2293 0.6500 4.1961 -0.1153
IC15 ~1.0897 0.9750 4.7942 -0.726
IC25 4.8523 0.8234 2.9919 5.9903 -0.470
IC40 6. 7 0.6734 5.3734 7.8733 -0.349
icso 7.8864 0.6329 6,7892 9.0916 -0,037

- 10-

Tox'Calc v4.0/047
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..-".'

ITest· Cerlodaphnla Survival and Reproduction Test
Species: CD Cerlodaphnia dubia

Te:rt 10: 999-422 RT=tID: An"tv:rtt~}:ReO I
SarnolelD: Samole TWe: CDCl Cadmium chloride
start DatelTlme: 13 Oct-94 End DateJTlme: 20 OetoM

Teet Number Number 9urv;y'" CIt Dey !
POS 10 Rep Groups of Young ofVoung Sex 1 2 3 4 :I 0 End Notes

1 1 N Control 26.000 25 .1 I

:2 :2 NControl :22.!!!!9 22 1
3 3 NControl 31.000 31 1.. 4 N Control 35.000 35 1

5 5 N Control 32.000 32 1

s !! ~CC~! t~.!!!!!! ~! ~

7 7 NControl 20.000 20 1

8 8 N Control 20.000 20 1

9 9 N Control 34.000. 34 1

10 10 N Control 33.000 33 1
11 1 1.000 27.000 27 1

12 2 1.000 19.000 19 0

13 3 1.000 30.000 30 1

t! ! ~.!!!!!! 2!!.!!!!!! 2!! !
1:1 :I 1.000 27.000 27 1

16 8 1.1l00 31.000 31 1

17 7 1.1100 22.000 22 1

18 8 i.!!!!O 23.!!9!! 23 1
19 9 1.000 22.000 22 1
20 10 1.000 26.000 26 1

21 1 3Jl00 26.000 26 1

22 2 aeee :2!.!!!!!! 29 1
za ;, ;'.000 28.000 23 1

24 4 3.000 32.000 32 1

25 5 3.000 31.000 31 1

21: S 3.!!!!!! 21.000 21 1
27 7 3.000 21.000 21 1

28 8 3.000 20.000 20 1

29 9 3.080 16.000 16 1

~!! ~n aeee 1?.ee!! 17 1
;'1 1 10.000 14.000 14 1

32 2 10.000 4.000 4 0

33 a 10.000 14.1)00 14 1

34 4 1!!.e..nn 4.!!!!9 4 e
35 :I 10.000 11.000 11 1
36 6 10.000 3.000 3 0

37 7 10.000 11.000 11 1

~a l! 1!!.""!! 2.!!!!!! :2 !!
:19 9 10.000 12.000 12 1

40 10 10.000 12.000 12 1

41 1 30.000 0.000 0 o.
42 2 30.000 D.OOO 0 0
43 3 30.000 0.000 0 0
44 4 30.000 0.000 a 0

45 5 30.000 2.000 2 0
&R R 'In nAn R nnn R n

. ;

.
49 9 30.000 2.000 2 0

50 10 30.000 0.000 a 0

51 1 100.000 0.000 a a
, j.

ToxCaiey4.0
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ITest: Cerlodaphnia Survival and Reproducllon Test

Species: CD CeriodoohnJa dubta i
Te:lt ID: 999....22 RTe:ltID: AAtllV:ltt::;):RSC I
SamolelD: Sample 'rvoe: CDCL Cadmium chloride
Start DateJTlme: 13 Oet-94 End Date1Tlme: 20 Oct-94

Toet Numb.... Number Qurviy.... at Day I
pos 10 Rep Groups of Young of Young sex 1 2 3 4 ~ II End Notes

52 2 100.000 9.000 I) 0

53 3 100.CO!! ·9.000 0 0
M 4 100.000 0.000 0 0

55 5 100.000 0.000 0 0

56 6 100.000 0.000 0 0

57 t ~~!!.!!~~ ~.~!!!! 1) 1)

:llS 8 100.000 0.000 0 0

59 9 100.000 0.000 0 0

60 10 100.000 0.000 0 0

Toxcaic V4.D

SCOEPA00028511
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®_ Engineers
_ Planners
~ EconomiStS
_ SCIentists

November 8; 1994

Mr. Chip Bloomer
Wacker Siltrooics
P.O.Box 83180
Ponland,OR 97283-0180

DearMr. Bloomer:

Subject:Toxicity IdentificationEvaluation

Gary T. Hickman, PhD.
Hazardous Waste and
Industrial Process Engineering

CH2MHILL
P.o. Box 428. Corvallis. 97339-G428
2300 N.W Walnut Boulevard
Cotvous. Oregon 97330-3538

503 752.4271
For Direct Access:
503.758.0235 Extension: 3521
503.7520276 (FAX)

Engineers Planners Economisls Scientists

Attached is a scopeofwork and costesumate to conduct a Toxicity Identification Ev:aluation (TIE) for
WackerSiltronics. In general, wedeveloped a projectscopewhich isbased on the EPA'sMethods for
AquaticToxicity Identincation Evaluations:Phase I Toxicity C1IaracteI1zatlon Procedures. EPA­
600/6-91/003, February 1991.

We recommend that beforeundertaking the T.I1E, athorough process reviewbe perfontll!lf In doingso.
theTIE canbe targeted towards themost1.tJrely causeOftOXicity, thereby saving time andcost

Our proposed scopeof workincludes three tasks with an option far a fourth,

o Task. 1: Review Existing O1enIical and Bioassay Inf01lllation
Review results of previous bioassay test
Review results of any chemical analysis (ie, pH. metals, NH3'biocides, antifoams, etc.)

o Task2~ Initial Wastewater Characterization
o Task3~ Phase I Toxicity Identification

Task4: PhaseII Toxicity Identification (optional)

We propose an incremental approach to thisTIE. As information is gained, weuse it to focus the
scope ofthe TIE discovery process. Along the way I wewill keepyou intORned onour progress and
costs. TIle prices for Tasks 1.2, and 3 have been broken out. The costs associated with Task 3 could
likely beless than indicated, depending on theoutcome Ofthe wastewater characterizationperformed
under Task: 2 Some of these alternatlves may notberequired.

Ifyou have any questions please feel free to call me at 503-1524271. I would be pleased to meet with
you to discuss the proposal at your convenience,

s~..~
oi2~:
Michael 1. Stanaway
Btoassay Laboratory Manager

~ba\proposal\wJk-ltr.tle

GONG/lis OffIce 23CXJ NW WalnutBlvd.. CorvO/lis. OR97330-3538
P.O. Box 428. Corvo/lis, OR 97339.lJ428

5e3 752-427r
FoxNo.503752-0276

SCOEPA00028516
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SCOPE OF WORK

III003/009

TOXIcrrv IDENfJFICATION EVALUATION
FOR

WACKER SlLTRONICS
PORTLAND, OREGON

BACKGROUND

Toxicity testing of the WacIrer Siltmnics wastewater performed according to EPNDEQ
protocol, indicated acute and chronic toxicity to fathead minnow (Pimephales promelas and
Ceriodaphnia dubia). The chemical. agent causing toxicity is unknown at this time. To date,
a few chemical tests (e.g., pH, ammonia, metals) have been performed on the effluent.
However, this chemical testing has proven insufficient to judge the nature of this toxicity. A
briefreview of chemicals used at the Wacker Siltronics plant needs to be performed before a
TIE is started to see if an obvious agent is causing toxicity. At 1his time, in-plant process
stream toxicity measurements have not been performed.

Effluent toxicity can result from accumulation of persistent chemical agents such as
defoamers, biocides, polymers, or metals. Toxicity can also be a function of the native
concentration of a chemical OJ' combination of chemicals (pH, NH31 chlorides, sulfides, etc.) in
the effluent To conclusively establish the nature and character of toxicity, a more extensive
chemical characterization and, if necessary, a toxicity identification evaluation is
recommended. Figure 1 schematically presents our proposed approach to identify the cause
of toxicity in Wad:cr's wastewater.

A mixing zo-ne analysis was performed by CH2M HILL and the Zone of Initial Dilution at 5
feet for acute toxicity is 2:1 (33% effluent) and the edge of the mixing zone for chronic
toxicity at 50 feetis 5:1 (17% effluent).

TASK 1. REVIEW EXISTING CHEMICAL AND EIOASSAY INFQRMATION

Acquisition of available bioassay and chemical data and facility-specific information, 'This
defines the regulatory objective, defines the target for successful completion, and can provide
insightsregarding the sourcesand/or causes of the toxicity,which can be used to better design
the TIE testing strategy.

Bioassay test results, chemical inventory, and chemical data over the last year will be
evaluated and reviewed. An in-house audit of the chemicals, etc. used during tho time of the
last toxicity test may prove helpful in finding the culprit of the toxicity. The toxicity may be
intermittent or cyclic to a specific process. This is the first step towards identifying potential

-~_. -~. ~~ ~- -~-~-~- ~~--

1 gba\proposaI\wacket.tie
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toxic agent in the effluent We assume a process engineer form. Wacker would be available to
provide chemical data and usage for the plant process.

TASK 2. INlTIAL WASTEWATER CHARACTERIZATION

If the outcome of the Task 1 chemical information review warrants further testing, then we
propose to perform a more complete chemical characterization to augment the historicaldata.
The following list of chemical parameters, in the order shown, and for the reasons indicated,
will guide the formal toxicity identification evaluation process. These analySes should be
performed on a composite effluent sample.

Parameter
pH

Ammonia

Salinity

Nitrites

Metals

Rationale
pH levels above9.0 and below 6.0can causeacute/chronic
toxicity. pH may also accentuate the toxicity of ammonia,
sulfides,and metals.

Ammonia at low levels can be toxic to aquaticlife.

A causeof toxicity to freshwater organisms is toxicity from
chloride, sodium, and osmotic effects.

Low levels of nitrites may be toxic to freshwater organisms

Toxicity associatedwith theaccumulation of cationicmetal
effluent is common.iThe use of Alum and other technical grade
chemicals in water treatment may add trace metals which
contribute to toxicity.

Data obtained from the above chemical analyses will be compared with literature values for
acute/chronic toxicity in aquatic organisms. In doing S(I, we will be narrowing down the
candidate list of common toxic agents in the effluent. This chemical characterization also
provides a basis for developing a streamlined approach for the TIE pJocess described in the
following tasks.

TASK 3. PHASE I···"OXICITY IDENTIFICATION EVALUATION

Initial Toxicity Evaluations

If the initial Chemical characterization of the effluent does not readily identify a toxicant and
the baselinetoxicity tests continue to indicate acute/ehronic toxicity. then a Phase I TIE is
recommended. This Phase I TIE will include a series of fractionation tests that are designed
to identify the type(s) or class of toxicants present. EPA's "Method for Aquatic Toxicity
Identification Evaluation Phase I Toxicity Characterization Procedure" will be followed.

2 gba\ptopOsal\wuWk¢l'.tie
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Class of Toxicant
NH3

non-polar organic chemicals (e.g.,
hydrocarbons oil and grease biocides)
polarorganic chemicals (e.g., acids, alcohols
kebCnes.surfactants)
cationic metals
volatile or oxidizable constituents
the effects of solids or oil and grease

Cation exchaNge---------••.•-••••-....
)ierati~--www--------------------~----••~
Rlntion-----------------------------.-

The types of toxicants that Me causing toxicity would be identified by treating the sample with
a variety of techniques that selectively remove certain classes of toxicants. The types of
treatment that would be employed and Ithe general classes of toxicants they would remove
include: :

Sample Treatment I
}(eolite~--~-.-.__w-~------------_.~-~---~
Granular activated carbon (GAC)---r

j

Silica gel---~------------·~~---~--~-~T
I
i
i

Figure 1 represents the Phase I fractionation scheme that will be followed. The results of the
fractionation testing provide a generic measure of the class of toxicant(s). This data will be
used to determine what steps, if any, should betaken next in the TIE process. The results and
concluslonsfrorn the Phase I TIE will be presented in a technical memorandum to Wacker
Siltronics and recommendations for follow on work. if required, will be provided.

I
I
1

TASK 4. PHASETI---TOXICITY mENTIFICATION EVALUATION
!

Based on the results of the first phase of toxicity testing, there are several courses of action
that might be appropriate. If the results are inconclusive, such as, if the class of toxicanus)
cannot be conclusively identified, other treatments, with subsequent testing, may be
warranted. At this time, we are not able to describe with certainty the scope of work required
to complete:a definitive TIE. However, information gained during Phase I will provide the
valuable insights to developing a focused effort for a Phase II TIE process.

If the results of Phase I provide a "weight of evidence" indication as to the class of toxicant, a
Phase n TIE is undertaken to more conclusively identify specific toxic agents. Again, at this
juncture, it is difficult to prescribe a scope of testing fot this outcome.

Depending on the results of the chemical characterization and Phase T TIE, it may be more
desirable to move towards evaluating toxicity reduction as opposed to further study towards
identification of a specific toxicant The best course of action will be driven by the
information gained and the alternatives that meet your needs. At the completion of each task,
we will provide recommendarions, a revised scope of work, and cost information for Wacker
Siltronics to review and approve or modify.

3

.---_.-------------------~--.----
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COSTS

'6"503 752 027B CH2MHILL I4J 007/009

Task 1: Review Existing Chemical and Bioassay Information $2000

Task 2: Initial Chemical Characterization $350

Task 3: Phase I Toxicity Identification allocationis
$10,000

SClilEDULE

After authorization, we will begin Task 1 the week of November 28, 1994.

!
4 gba\propos:al\wuallrer.tie
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Figure 1
Toxicity lcien1fllcctlonScheme

Wacker Silfronics Wastewoter: OPEXJJCXX,xx
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Celurnbto
A9uotic
SCiences

November 7, 1994

j~R

Thomas Rothschild
Wacker Siltronic Corporation

·7200 N W Front Avenue
Portland, OR 97201

RE: Toxicity Testing - Test Substance: 94-62 (with renewals 94-64 and 9~-66)

Dear Mr. Rothschild:

Attached is the single report for the bioassay required by your NPDES permit. The test
was conducted between Ootober 13th and October 21, 1994 and was performed on
Ceriodaphnia dubia with test substance: 94-62 (with renewals 94-64 and 94-66). The
LCso after 192 hours was 15.15 percent of the test substance. The IGso after the same
length of exposure, was 9.25 percent of the test substance. The No-Observed-Effect­
Concentration (NOEC) was 6.25 percent concentration of the test substance using
Bonferroni's Adjusted T Test but was 50 percent when calculated with the Wilcoxon
Rank Sum Test. The Lowest-Observed-Effect-Concentration (LOEC) was 100 percent
of the test substance using the Wilcoxon method..

For your future reference, CAqS has given test substance 94-62 (with renewals 94-64
and 94-66) the test reference number C94-2184.01.

All testing was performed consistent with our laboratory's quality assurance program.
All results are intended to be considered in their entirety, and CAS is not responsible for
use of less than the complete report. Results apply only to the sample tested.

If you have any questions regarding the attached reports, or require additional testing,
please call me at (619) 931-9225. Thank you for using the aquatic testing services of
Columbia Aquatio Sciences.

Regards,

lU~.
William A. Schmitz
Laboratory Manager

0000 Corte del Cerlro a Cmlshnrl (A Q200Q-1 51 4 .. ~eleohone (619) 931 -9225 • Fox (61 Q) Q31-Q'251______c _
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample Name/lD

Wacker Siltronic Corporation
94-62
liquid
94-62 ~64&66)!2184.01

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

Chronic 7-Day SurvivalfRepr:oduction Bioassay
CAS Testing Protocol No. P004.0

Test Organism: Ceriodaphnia dubia

Number of Number of Dead Mean Number
Adult Orqanlsms Adult Organisms Percent of Young Pr9duced

Test Solution at Start of Test at End of Test Mortality per Adult

Control 10 2 20 15.2

6.25% 10 a 0 11.6

12.5% 10 7 70 3.3

25% 10 7 70 0.4

50% 10 9 90 0.3

100% Effluent 10 10 100 0.0

Acute Toxicity

192 15.15 Trimmed Spearman Karber

Acute Toxicity Statement: Test substance, Secondary 94-62 (renewals 94-64, 94-66) produced an LCso
of 15.15 percent concentration of effluent at the end of 8 days.

Approved by ----------==--"----''"''--==--....>.L.----'r--

--- _.~--------------- ..._-------------~

Date :t Nov<i4= Page 1
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample NamellD

Wacker Siltronic Corporation
94-62
Liquid
94-62 (64&66)/2184.01

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

Chronic 7-Day Survival/Reproduction Bioassay
CAS Testing Protocol No. P004.0

Test Organism: Ceriodsptmie dubia

Chronic Toxicity

Reproduction data do not meet the assumptions of normality (D'Agostino's Test, p ~ 0.01), or equality of
variance (Bartlett's Test, p =4.04E-19). Bonferroni's Adjusted T Test processing provided an NOEC (No­
Observed-Effect-Concentration) of 6.25 percent, and an LOEC (Lowest-observed-Effect-Concentration)
of 12.5 percent. The Wilcoxon Rank Sum Test provided an NOEC of 50 percent and an LOEC of 100
percent.

The Linear Interpolation Method was used to calculate point estimates for effluent concentrations causing
10, 15, 40 and 50 percent reductions in reproduction .

': ..".:" :<

.. ·.J9i>(?qipt :,}

rc.,

.. ..':' .. "::','.'"
Gonceritration

~sttm9t~ ..

<6.25

<6.25

6.39

8.11

9.25

.

Stal'ld~h:l

.... ... 'PE!y!~ti(jn

N/A

NfA

N/A

N/A

N/A

[ower 95%
,··FidQCiaILimit

.. :,',.,.":<,:.:',:::,:.;,:.:;:,;::::::::::::,,,:... -.

N/A

N/A

N/A

N/A

N/A

Upper 95%
.. Fiducial Limit

N/A

N/A

N/A

N/A

N/A

Note: According to EPA 600/4-89/001 Section 12.9, "Tests should be terminated when 60% or moreof
the surviving females in the controls have produced their third brood." The test was ended on day 8 for
this reason.

Chronic Toxicity Statement: Test substance, 94-62 (renewals 94-64, 94-66) produced an IC25 of 6.39
percent concentration at the end of 8 days.

Approved by llJ ~Qk0S:(6~ Date 3:i\bJ CiA-: Page 2
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COLUMBIA AQUATIC SCIENCE:S

Analytical Report

Client:
Project:
Sample Matrix:
Sample NamellD

Wacker Siltronic Corporation
94-62
Liquid
94-62 (64&66)/2184.01

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

Chronle 7-Day Survival/Reproduction Bioassay
CAS Testing Protocol No. P004.0

Test Organism: Ceriodaphnia dubia

Test Solution Physical and Chemical Data

,"" "."·.'.b;"o[:: "·"·.·.6;0.<.·...., \ .'......'. .,
I>' ""'" ..,\Y I Alkalinity 'Hardriess:

': '..." .. '
I·""".·"·."·""""'·""··

"" ..
'lhiticU '·"·Fih~I·:.: ••"'.," pH pH ' A;';. ,""" (mg/L (mglL

~"".", ''''':c'·Eor 1"""--,
..: (mgt!+) "(rng/~J: Initial F"inal .:•••.' CaC03) CciC03)!}',?,,: ",.',."

Mean 8.7 7.6 8.1 8.2 0.17 93 85
Control

Minimum 8.1 7.0 8.0 7.9 0.17 84 76

Maximum 9.5 7.9 8.1 8.3 0.17 104 92

Mean 8.7 7.5 8.0 8.0 0.20

6.25% Minimum 8.0 7.2 8.1 7.8 0.19

Maximum 9.7 8.2 8.1 8.3 0.21

Mean 8.8 7.5 8.1 8.1 0.30

25% Minimum 8.1 6.9 8.0 8.0 0.27

Maximum 10.0 8.2 8.1 8.3 0.32

Mean 8.7 7.5 7.4 8.0 0.73 43 176

100% Minimum 8.0 7.0 7.3 7.9 0.72 36 176

Maximum 9.0 7.8 7.4 8.0 0.74 52 176

Approved bylU~Q,S:2~ Page 3
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample NamellD

Wacker Siltronic Corporation
94-62
liquid
94-62 (64&66)/2184.01

APPENDIX
Pertinent Test Data

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

TEST:

LAB CONTROL WATER:

Chronic 7-Day Survival/Reproduction Bioassay with Ceriodaphnia dubia,
CAS Testing Protocol No. P004.0

Synthetic moder:ately hard water (zero time).

Hardness
Alkalinity
pH
Dissolved Oxygen
Temperature

84 mg/L as CaCOa
104 mg/L
8.1
8.2 mgJL
24.9° C

TEST ORGANISM:

TEST CHAMBER:

Ceriodaphnia dubia, obtained tram in-house cultures.

Ten replicates, one animal per replicate, concentrations of 0, 6.25, 12.5,
25, 50 and 100 percent. 25 mL plastic cups, brought to a final volume
of 20 mL.

EXPERIMENTAL DESIGN: 1. Effluent was collected by Wacker Siltronic Corporation on October 12,
14, and 17, 1994.

2. The temperature of the substance was adjusted to 25 ± 1°G, and the
initial dissolved oxygen adjusted to greater than 3.3 mgJL.

3. 1 test organism was placed into each chamber.
4. Test chambers were held at 25°C for 8 days with a photo period of 16

hours light, 8 hours darkness.
5. Test substance was renewed daily.
6. Organisms were fed daily.

REFERENCE TOXICITY: Toxicant
Species
Date of Test
48 hour LCso

CuS04

Ceriodaphnia dubia
10/14/94
>48 ppb

MORTALITY CRITERIA:

STUDY DIRECTOR:

INVESTIGATORS:

Lack of respiratory movement and lack of reaction to gentle prodding.

D. Griffin

K. Evans, M.S. Burke

Date 1-N00 5±: Page 4

~---_._------ -- - -- ------_._--------------,-_._--_._-~~- -
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Ceriodaphnia Survival and Reproduction Test
Start Date: 130ct-94 Permit 10: 0714-001a sample 10: effluent
End Date: 210ct-94 Analyst Name: ke l.'-e;orz.."7!t?tprotocOIID: EPAl600f4-89J001
Sample Date: Response: Reproduction Test Species: Ceriodaphnia dubia
Comments: MEC Animals

Conc-% 1 2 3 4 5 6 7 8 9 10
N Control 32.00 28.00 14.00 29.00 22.00 0.00 0.00 12.00 0.00

6.25 9.00 12.00 14.00 14.00 10.00 11.00 13.00 9.00 11.00 13.00
12.5 0.00 13.00 0.00 0.00 0.00 0.00 5.00 15.00 0.00 0.00

25 0.00 2.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00
50 000 0.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 0.00

100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Transformed (None) Data T Rank Probit Data
Conc-% Mean N-Mean Mean Min Max Var SD Statistic Sum Cri1ical NRESP NOOSE

N Control 15.22 1.000 15.22 0.00 32.00 173.44 13.17
6.25 11.60 0.762 11.60 9.00 14.00 . 3.60 1.90 1.255 90.50 72
12.5 3.30 0.217 3.30 0.00 15.00 34.46 5.87 ·4.130 77.50 72

25 0.40 0.026 0.40 0.00 2.00 0.49 070 ·5.135 74.50 72
50 0.30 0.020 0.30 0.00 1.00 0.23 0.48 ·5.170 74.50 72

100 0.00 0.000

ANOVA Assumptions

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.010)
Bartlett's test indicates un!!9ual variances (p =4.04E-19)

Calculated Statistic

0.824
92.416

CriticalStatistic
0.929
13.2n

Hypothesis Tests (alpha'" 0.05) NOEC LOEC ChV
Bonferroni Adjusted t Test 6.25 12.5 8.8388
Wilcoxon Rank Sum Test 50 100

TU

16
2

MSDu MSB MSE Cri1ical

6.7256 447.61 39.467 2.321

df

4,44

Point Estimate SO 95% Fiducial Limit! Skew
IC10 <6.25 #N/A #N/A #N/A #NfA
IC15 <6.25 #N/A #N/A #N/A #N/A
IC25 6.39 #N/A #N/A #N/A #N/A
IC40 8.11 #N/A #N/A #N/A #N/A
IC50 9.25 #N/A #N/A #N/A #N/A

............. -- -- ------ 25

......................... 15

Linear Interpolation(ICp) with
80 bootstrap resamplesConc-%

N Control
6.25
12.5

25
50

100

Isotonic
15.22
11.60
3.30

0.40
0.30
0.00

Prop Response
N-Mean Isotonic

0.238 0.238
0.783 0.783
0.974 0.974
0.980 0.980
1.000 1.000

1

0.9

0.8
0.
til 0.7(ll

0::
0.6m

c: 0.50
t 0.4a
0.
0 0.3....
a. •0.2

0.1

0

0 50

50

100

>. - ---_.- •••••_~~~- - ._.--. -._--

ToxCalc v3.50J046

._-----
scoEPA00028528



Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date:
End Date:
Sample Date:
Comments:

13 Oct-94 00:00
21 Oct-94 00:00

Test ID: 2184.01 Sample ID: Wacker Siltronic
Lab ID: CACAS-Columbia Aquatic S Sample Type: EFF1-POTW
Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia

Conc-%

Control
6.25
12.5

25
50

100

0.8000
1.0000
0.3000
0.3000
0.1000
0.0000

Not Fisher's 1-Tailed Number Total
Conc-% Mean N-Mean Affected Affected Total N Exact P Critical Resp Number

Control 0.800 1.000 2 8 10 1 2 10
6.25 1.000 1.250 a 10 10 1 0.237 0.050 0 10

*12.5 0.300 0.375 7 3 10 1 0.035 0.050 7 10
*25 0.300 0.375 7 3 10 1 0.035 0.050 7 10
*50 0.100 0.125 9 1 10 1 0.003 0.050 9 10

"100 0.000 0.000 10 0 10 1 0.000 0.050 10 10

Hypothesis Test (1-tail, p =0.05 NOEC LOEC ChV TU

Fisher's Exact Test 6.25 12.5 8.83883 16

Trimmed Spearman-Karber
Trim Level EC50 95% CL

10010

Dose %

0.3

0.2 ­

0.1

0.0 -l---..--..,...-..........+--TTT'------.-...,....,.~

1

1.0 -.-----------------iII

0.9

0.8

0.7

cD 0.6
III
c:R0.5
III
~ 0.4 -

10.970 20.934
10.151 20.535
9.470 20.147
7.994 20.003

10.970 20.934

15.154
14.438
13.813
12.645
15.154

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

Page 1 ToxCalc v5.0 Reviewed by:__

--- --~- ---"~"~~----- ---.--- ----.--.-
---~ - --- '--- -------- ---. --._-~---- -----------
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Mailing Address: CLIENT INFORMATiON

98 MaIn Street, Suite 426 Project 10 q4,-lo''1
Tiburon, CA 94920 roJect Mana\;ler ,""eo"'""' c,... -:s. CZ6\-,",<>u\,~\J.
Shipping Address: Company W c..c..\<. Q,.,. So.... \\-TCi .......~C <:"'0 .,. >.(?CTC.:\;-~ e,"y\

3150 Paradise Drive, Building 38 Address "200 \-J '0 r"("c ......-\- 'Av~""''''"1L
Tiburon, CA 94920 \=,('y\-\c..~ o -r~...c.c...... C\"12 \0
Phone: (415) 435-1847 Phone 156'3') 2~-:t.. - '1.020 E,,,·t 1>14--
Fax: (415) 435-0479 Fax [S03'{ '24\ - ""1 S£\'1

MEC Analytical Systems, Inc.
Bioassay Division

CHAIN-OF-CUSTODY RECORD

\. \

Fed Ex

SAMPLE COLLECTION SAMPLE INFORMATION ANALYSES REQUIRED I SAMPLE INTEGRITY

X

IUlllt
c '5.

C a
~~i!

e
~ "~

&.-
i '15 I!! ~ ~I ~ l> .8 .~Sample 10 Dele Time

~ ~ f'- 8<3 i ~ ~ So ~ ~ ~ Comments

1 ~ > 8- 8.~

~ ~ a. ~ .B
f-.J!!

C\~-(p1 \'2 C c.."",, \t 6MO W c, ,",,"'c. \ \O\.. ~,
-,

-,

'"-.-,
-,

-,

Printed Name/Signature

Printed Name/Signature

Printed Name/Signature

\u~\:; e.,v ~~\~'("C!""~'-
Company Affiliation

Company Affiliation

Company Affillallof"!

Company Affiliation

\'6 cdrc,"i £)Cl,oo
Oale!Tlme of RUnqulshment

10/131 t1l:t C;Ci)O
DataITlme of Receipt

Dale!Tlme of Receipt

DataITlme of Receipt

DalalTlme 01 Relinquishment

Date!Tlme 01 Relinquishment
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MEC Analytical Systems, Inc.
Bioassay Division

CHAIN-OF-CUSTODY RECORD

Mailing Address: CLIENT INFORMATION

98 Main Street, Suite 428 Project 10 q~- l.e'4
Tiburon, CA 94920 roJect Manager "-the V""'I "S :r. \-\o-t\... !o l;,..\"'; \d.
Shipping Address: Company WO-c..~~:-r ~."~ 't-'l'"l'l 'V'l\ s, c..O~ '(i:le<"o..+~c"w""t
3150 Paradise Drive, Building 38 Address "1200 N\..J t:'c .......-\- B" oe...V\u..~
Tiburon, CA 94920 ~ 0 'l"-t\ ~ ~J) 6 c ~C\. a"" '\.LA-La
Phone: (415)435-.1847 Phone S C'> -; - :<.-~ '& - 1.020
Fax: (415) 435-.0479 Fax 503- ).2 ~ - oos:2.

\

Fed Ex

SAMPLE COLLECTION SAMPLE INFORMATION ANALYSES REQUIRED I SAMPLE INTEGRITY

X

!J////1
c 1't

'E ~

~~l!
c:

'15 ~ ~ ~]
Sample ID Date Time I ~;o ~ 1J .~ ~ ~ ~ ~ Comments

~ ~ ''"" 8<3 ~ ~ ~ S~
I ~ 8,T§

~ ~ a. ~ i .8
... .B

q ~- £04- l'-t Ct..+'\If O'bOC 'vJ C- ~.c. \ 2.5L[>( ~, (j 1 .\'Y~_
-,
-,

-.
-,

-,
-,

-,
-,

Samplers' Nam igrlalure

\\\~ $, ~\l\(Y\E-
Printed Name/Signature DillerTIme of Relinquishment

Printed Name/Signature

Printed Name/Signature

Company AffilIation

Compeny Affiliation

DaleJTlme or Receipt

DeleJTlme or Receipt

DaleJTlme or Relinquishment

SCOEPA00028531



MEC Analytical Systems, Inc.
Bioassay Division

CHAIN-OF-CUSTODY RECORD

Mailing Address: CLIENT INFORMATiON

98 MaIn Street, Suite 428 Project 10 o,'-\-t»Ie
Tiburon, CA 94920 ProJ&et Manager \"" o..........-e..~ ::S. ~ ..-\-\... s-c,"':\J,
Shipping Address: Company Wc... c...\(. e. 'f' S;\ l+-<o .......~ c, <::"'a ~ ..(O( -< t.-\-;e 'h

3150 Paradise Drive, Building 38 Address 'l '2CC t\.J , w. Fvo ....+ ~\'''-MU.~
Tiburon, CA 94920 ..pa~~c.",,"J. o..,..~c ....... ct'12\6
Phone: (415) 435-1847 Phone 50'30- '2~;>-60'26
Fax: (415) 435-0479 Fax

Page__....L...-_ of _

Fed Ex

SAMPLE COllECTION SAMPLE INFORMATION ANALYSES REaUIRED I smplE INTEGRITY

j

:illIIII
8. 1i

I l ~ ~i! i 't5 I!! ~ .~ :> ~
:8 .~ i ~ CommentsSample ID Dele Time

~~ ! 8~ i E ~ ~ SII

~I ~ ~ 8 8.~
~ g 8- i .8

f- J!!

q Y.,- L. i: (L C,d-C\40 02-"66 .......,; c.. "\-Oc. I 2.s1.. X 1l.\ -\..o,........c........... .f,lt'\~'~.t...

"-.
<,

-,
-,

-.
-,

-,
-,

Printed NamelSignalure

Printed Name/Signature

Company Affiliation

Company Affillallon

Company Affiliation

I o-tZ-Cllf! (ottD
Dat6ITlme of Receipt

DalofTlme of Receipt

DalofTlme of Receipt

DalefTlme of Relinquishment

Dele/Tlme of Relinquishment
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DATE NUMBER

.1.0/:1.0/94 :104f:l?
CHANGE NOTICE IBLANKET RELEASE j PAGE

:L
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___________________________________________~ORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT ItEcsr VED SEP 2 9 199~

j~R

TEST IDENTIFICATION
Test No.: 357-17
Title~atAead Minnow dual endpoint (acute/chronic) toxicity test using

static exposure to Wacker Siltronic Corp. outfall effluent.
Protocol No.: NAS-XXX-PP2, September 15, 1990, Revision 1 (10-30-91).

Based on U.S. EPA. 1989. Method 1000.0, Fathead minnow, Pimephales
promelas, larval survival and growth test, pp. 33-74, 1Q: Short-term
methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition.
EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR,

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic ScieBces, P.O. Box 1437, Newport,

OR 97365.
Test LocatioB: Newport Laboratory.
Laboratory's St\cldy Personnel: G.A. Buhler, B.S., Proj. MaiL/Study Dir.;

L.K. Garrison-Nemeth, B.A., QA Officer; G.J. Irissarri, B.S., Sr.
Tech.; C.J. Bullock, B.S., Tech.

Study Schedule:
Test Beginning: 8-16-94, 1:00 p.m.
Test Ending: 8-23-94, 11:30 a.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7tA Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: Tae test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CPR
Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
wi th the protocol and standard operating procedures. This r-epor-t is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/em)
pH
Hardness (mg/L)
Alkalinity (mg/L)

2203E
8-15-94
8-16-94

500
7.9
220

60

2219E
8-17-94
8-18-94

520
7.5
200

50

2220E
8-19-94
8-22-94

650
7.3
280
40

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container until tested.

Test No. 357-17

-------~-~~~----~------------

- 1 -
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________________________________~~ NORTHWESTERN AQUATIC SCIENCES

DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 8-11-94 & 8-16-94
Pretreatment: Aerated >24 hours.

TEST ORGANISMS
Species: Pimephales promelas, fathead mi nnow.
Size/Weight: 24-hr-old.
Source: Aquatox, Hot Springs, Arkansas.
Acclimation: Water quality condition UpOB receipt were: Temperature,

23.1°C; dissolved axygeB, saturated; pH, 7.9; conductivity, 350
pmhos/cm; hardness, 170 mg/L as CaC03; and alkalinity, 160 mg/L as
CaC03'

TEST PROCEDURES AND CONDITIONS
Test Chambers: 600 ml glass beakers containing 250 ml of test solutions.
Test Concentrations: 100, 50, 25, 12.5, 6.25 and 0% (control).
Replicates/Treatment: 4
Organisms/Treatment: 40
:"oading (based on final weight of control organisms): 0.017 gil
Water Volume Changes ~~ hr: 1
Aeration: None
Feeding: Approx. 700 Artemia Bauplii per beaker three times daily except

on day 7.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

growth inhibition. Mortality was defined as lack of visible movement
during a 30 second observation period. Growth inhibitioB was
measured as the difference in weight gain of fish between a treatment
level and the control.

Water Quality and Other Test Conditions: Temperature, 24.8 + O.l°C;
dissolved oxygen, 7.5:!:. 1.1 mg/L; conduc t Iv t tv , 668.:':. 72 pmhos/em
(100% effluent), 316:!:. 11 pmhos/em (control); pH, 7.7 + 0.2;
hardness, 240 .:':. 22 mg/L as CaCOS (100% effluent), 110.:':. 11 mg/L as
CaCOS (control); alkalinity, 56:!:. 8 mg/L as CaCOS (100% effluent), 80
.:':. 13 mg/L as CaC03 (control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
Percent survival and the average weight per larva are calculated for each
treatment replicate from the raw data and the means are obtained for each
treatment level. The LC50 (survival) was calculated using the Trimmed
Spearman-Karber method (EPA 600/4-8'5/027). The IC2'5 (growth) was
calculated using the Linear IBterpolation Method with bootstrapping (EPA
600/4-89/001a). NOEC and LOEC values for survival and growth are computed
using ANOVA and an appropriate post hoc test (Dunnett's test, T-Test with
Bonferroni's adjustment, Steels Many-One Rank Test, or Wilcoxon Rank S13m
Test with Bonferroni Adjustment). The appropriate test was selected after
evaluating the data for normality and homogeneity of variance. Weight
data were excluded from the ANOVA calculation if there was a survival
effect. An arcsine transformation was performed ~n the survival data
prior to statistical analysis. The statistical software employed for
these calculations was ToxCalc, v. 4.0, Tidepool Scientific Software.

PROTOCOL DEVIATIONS
None.

Test No. 357-17 - 2 -

scoEPA00028535



___________________________________________NORTHWESTERN AQUATIC SCIENCES

REFERENCE TOXICANT TEST
Test No.: 999-392
Reference Toxicant and Source: CdC12-2. 5H20, Mallhlckrodt, Lot No. TNZ.
Test Date: 8-16~94

Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 27.7 pg/L; 7-day IC25, 23.9 lilg/L; NOEC, 20 llg/L Cd.

These test results are within the laboratory's control chart warning
limits.

TEST RESULTS
Acute endpoint: A detailed tabulation of the acute test results is given

in Table 1. There was 2.5% mortality of fathead minnows exposed to
100% Wacker Siltronics outfall composite after 48 hours. Therefore,
the effluent passed the acute test according to o,regon DEQ guidelines
(DEQ Whole Effluent Toxicity Testing Guidance Manual, January 1993).

Chronic endpoint: A detailed tabulation of the chronic test results is
given in Table 2. The biological effects, given as the NOEC and LOEC
for survival and growth, and the LC50/IC25 for survival/growth, are
shown below.

Survival Growth

NOEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf. i nt . )
Method

50
100

70.7

Tr. Spearman-Karber

50
100

55.5

Linear Interpolation

STUDY APPROVAL

DateQuality Assurance UnitDate

¢f1t
Director, Aquatic Toxicology Date

Test No. 357-17 - 3 -
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____________________________________________NORTHWESTERN AQUATIC SCIENCES

Table 1. Survival of fathead minnow larvae exposed for 48-hours to Wacker
Siltronic Corporation outfall composite.

Effluent Number of larvae
concentration

(%) Repl. Exposed Dead Surviving
Percent
survival

*Mear:
percent
stlrvival

100

Control

1 10 0 10
2 10 1 9
3 10 0 10
4 10 0 10

1 10 0 10
2 10 0 10
3 10 0 10
4 10 0 10

100.0
90.0

100.0
100.0

100.0
100.0
100.0
100.0

97.5

100.0

*An asterick next to a treatment mean indicates that it is significantly
(P.0.05) less than the control mean.

Test No. 357-17 - 4 -
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_____________________________________________NORTHWESTERN AQUATIC SCIENCES

~able 2. Survival and growth of fataead minnow larvae exposed for seven days
to Wacker Siltronic Corporation outfall composite.

Effluent Number of larvae
concentration Percent

(%) Repl. Exposed Dead Surviving survival

*Mean
percent
survival

Ave. wt.
per larva

(mg)

*Mean
weight
(mg)

100 1
2
3
4

10
10
10
10

9
9

10
8

1
1
o
2

10.0
10.0
0.0

20.0 10.0*

*

50 1
2
3
4

25 1
2
3
4

12.5 1
2
3
4

6.25 1
2
3
4

Control 1
2
3
4

10
10
10
10

10
10
10
10

10
9a

10
10

10
10
10
10

10
10
10
10

o
1
3
1

o
1
o
o

o
o
6
2

1
2
a
1

1
o
o
o

10
9
7
9

10
9

10
10

10
9
4
8

9
8

10
9

9
10
10
10

100.0
90.0
70.0
90.0

100.0
90.0

100.0
100.0

100.0
100.0
40.0
80.0

90.0
80.0

100.0
90.0

90.0
100.0
100.0
100.0

87.5

97.5

80.0

90.0

97.5

0.301
0.393
0.484
0,456

0.471
0.517
0.597
0.543

0.531
0.530
0.530
0.460

0.392
0.585
0.548
0.518

0.493
0.395
0.465
0.429

0.409

0.532

0.513

0.511

0.446

An asterisk next to a treatment mean indicates that it is significantly
(P<0.05) less than the control mean.

a The intial number of organisms reduced by one to compensate for afl. organism
lost or damaged during the test.

Test No. 357-17 - 5 -

------- .-_._-
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NORTHWESTERN AQUATIC SCIENCES
A D'ivision Of NAS Associates. Inc

PO Box 1437, Newport, Oregon 97365 (503) 265-7225

September 28, 1994

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed are test reports No. 357-17 and 357-18 for fathead minnow and
Ceriodaphnia dubia dual endpoint tests, respectively. As we have previously
discussed, the Ceriodaphnia test failed to meet DEQ guidelines for acute
toxicity, i.e. mortality im effluent exposed animals was 100% after 48 hours.
Also, the chronic NOEC for this organism was <6.25% effluent and the 7-day LC50
was 2.64% effluent.

Results were better for the fathead minnow test in which the overall test NOEC
was 50% effluent and the !C25 for growth was 55.5% effluent.

If you have any questions about these test results, please call me at (503)
265-7225. Also, let me know if you wish to schedule additional tests. Thanks
for your patience regarding the delay in getting these reports out.

Sincerely,

h /I d>vU.-L-
Gary A. Buhler
Project Manager

Encl.

--------.._~---------------------
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__________________________________________~ORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT REeEl VED SEP 2 9 1994
';JR

TEST IDENTIFICATION
Test No.: 357-17
T'itTe~athead Minnow dual endpoint (acute/chronic) toxicity test using

static exposure to Wacker Siltronic Corp. outfall effluent.
Protocol No.: NAS-XXX-PP2, September 15, 1990, Revision 1 (10-30-91).

Based on U.S. EPA. 1989. Method 1000.0, Fathead minnow, Pimephales
promelas, larval survival and growth test, pp. 33-74, lQ: Short-term
methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition.
EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR,

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laborat.or-y .
Laboratory's Study Personnel: G.A. Buhler, B.S., Proj. Man./Study Dir.;

L.K. Garrison-Nemeth, B.A., QA Officer; G.J. Irissarri, B.S., Sr.
Tech.; C.J. Bullock, B.S., Tech.

Study Schedule:
Test Beginning: 8-16-94, 1:00 p.m.
Test Ending: 8-23-94, 11:30 a.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

2203E
8-15-94
8-16-94

500
7.9
220

60

2219E
8-17-94
8-18-94

520
7.5
200

50

2220E
8-19-94
8-22-94

650
7.3
280

40

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container until tested.

Test No. 357-17 - 1 -
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DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 8-11-94 & 8-16-94
Pretreatment: Aerated >24 hours.

TEST ORGANISMS
Species: Pimephales promelas, fathead minnow.
Size/Weight: 24-hr-old.
Source: Aquatox, Hot Springs, Arkansas.
Ac.climation: Water qual i ty condition upon receipt were: Temperature,

23.1°C; dissolved oxygen, saturated; pH, 7.9; conductivity, 350
uahos Zcm: hardness, 170 mg/L as CaC03; and alkalinity, 160 mg/L as
CaCOS'

TEST PROCEDURES AND CONDITIONS
Test Chambers: 600 ml glass beakers containing 250 ml of test solutions.
Test Concentrations: 100, 50, 25, 12.5, 6.25 and 0% (control).
Replicates/Treatment: 4
Organisms/Treatment: 40
~oading (based on final weight of control organisms): 0.017 giL
Water Volume Changes ~ 24 hr: 1
Aeration: None
Feeding: Approx. 700 Artemia nauplii per beaker three times daily except

on day 7.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

growth inhibition. Mortality was defined as lack of visible movement
during a SO second observation period. Growth inhibition was
measured as the difference in weight gain of fish between a treatment
level and the control.

Water Quality and Other Test Conditions: Temperature, 24.8 ... a.1°C;
dissolved oxygen, 7.5 =1.1 mg/L; conductivity, 668 =72 lImhos/cm
(100% effluent), 316 =11 lImhos/cm (control); pH, 7.7 + 0.2;
hardness, 240 =22 mg/L as CaCOS (100% effluent), 110 =11 mg/L as
CaC03 (control); alkalinity, 56 =8 mg/L as CaCOS (100% effluent), 80=lS mg/L as CaCOS (control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
Percent survival and the average weight per larva are calculated for each
treatment replicate from the raw data and the means are obtained for each
treatment level. The LC50 (survival) was calculated using the Trimmed
Spearman-Karber method (EPA 600/4-85/027). The IC25 (growth) was
calculated using the Linear Interpolation Method with bootstrapping (EPA
600/4-89/001a). NOEC and LOEC values for survival and growth are computed
using ANOVA and an appropriate post hoc test (Dunnett's test, T-Test with
Bonferronits adjustment, Steels Many-One Rank Test, or Wilcoxon Rank Sum
Test with Bonferroni Adjustment). The appropriate test was selected after
evaluating the data for normality and homogeneity of variance. Weight
data were excluded from the ANOVA calculation if there was a survival
effect. An arcsine transformation was performed on the survival data
prior to statistical analysis. The statistical software employed for
these calculations was ToxCalc, v. 4.0, Tidepool Scientific Software.

PROTOCOL DEVIATIONS
None.

Test No. 357-17

---_.~~-~~--------------

- 2 -
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REFERENCE TOXICANT TEST
Test No.: 999-392
Reference Toxicant and Source: CdC12-2.5H20, Mallinckrodt, Lot No. TNZ.
Test Date: 8-16-94
Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 27.7 pg/Lj 7-day IC25, 23.9 pg/Lj NOEC, 20 pg/L Cd.

These test results are within the laboratory's control chart warning
limits.

TEST RESULTS
Acute endpoint: A detailed tabulation of the acute test results is given

in Table 1. There was 2.5% mortality of fathead minnows exposed to
100% Wacker Siltronics outfall composite after 48 hours. Therefore,
the effluent passed the acute test according to Oregon DEQ guidelines
(DEQ Whole Effluent Toxicity Testing Guidance Manual, January 1993).

Chronic endpoint: A detailed tabulation of the chronic test results is
given in Table 2. The biological effects, given as the NOEC and LOEe
for survival and growth, and the LC50/IC25 for survival/growth. are
shown below.

Survival Growth

NOEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf . int.)
Method

50
100

70.7

Tr. SpearmaR-Karber

50
100

55.5

Linear Interpolation

Date

\)JL- :R~,J""",,--=-Ml.£~
Quality Assurance Unit

Date

Date

Director, Aquatic Toxicology

STUDY APPROVAL

Test No. 357-17 - 3 -

------~~ --~------
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Table 1. Survival of fathead minnow larvae exposed for 48-hours to Wacker
Siltronic Corporation outfall composite.

Effluent Number of larvae
concentration

(%) Repl. Exposed Dead Surviving
Percent
survival

*Mear.
percent
survival

100

Control

1 10 0 10
2 10 1 9
3 10 0 10
4 10 0 10

1 10 0 10
2 10 0 10
3 10 a 10
4 10 0 10

100.0
90.0

100.0
100.0

100.0
100.0
100.0
100.0

97.5

100.0

*An asterick next to a treatment mean indicates that it is significantly
(P,O.05) less than the control mean.

Test No. 357-17 - 4 -

-------~.~~~~~~----~----- ~ ._.

scoEPA00028543



~~~ NORTHWESTERN AQUATIC SCIENCES

~able 2. Survival and growth of fathead minnow larvae exposed for seven days
to Wacker Siltronic Corporation outfall composite.

Effluent Number of larvae
concentration Percent

(%) Repl. Exposed Dead Surviving survival

*Mean
percent
survival

Ave. wt.
per larva

(mg)

*Mear.
weight
(mg)

100 1
2
3
4

10
10
10
10

9
9

10
8

1
1
o
2

10.0
10.0
0.0

20.0 10.0*

*

50 1
2
3
4

25 1
2
3
4

12.5 1
2
3
4

6.25 1
2
3
4

Control 1
2
3
4

10
10
10
10

10
10
10
10

10
9a

10
10

10
10
10
10

10
10
10
10

o
1
3
1

a
1
o
o

o
o
6
2

1
2
o
1

1
o
o
o

10
9
7
9

10
9

10
10

10
9
4­
8

9
8

10
9

9
10
10
10

100.0
90.0
70.0
90.0

100.0
90.0

100.0
100.0

100.0
100.0
40.0
80.0

90.0
80.0

100.0
90.0

90.0
100.0
100.0
100.0

87.5

97.5

80.0

90.0

97.5

0.301
0.393
0.484
0.456

0.471
0.517
0.597
0.543

0.531
0.530
0.530
0.460

0.392
0.585
0.548
0.518

0.493
0.395
0.465
0.429

0.409

0.532

0.513

0.511

0.446

An asterisk next to a treatment mean indicates that it is significantly
(P<O.05) less than the control mean.

a The intial number of organisms reduced by one to compensate for an organism
lost or damaged during the test.

Test No. 357-17 - 5 -
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NORTHWESTERN AQUATIC SCIENCES
September 15, 1990

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

'.
(

FATHEAD MINNOW (PIMEPHALES PROMELAS)
LARVAL SURVIVAL AND GROWTH TEST

1~ INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiving waters using the fathead minnow
(Pimephales promelas).

1.2 Summary of Method: Fathead minnow (Pimephales promelas) larvae «24­
hr old) are exposed for seven days to different concentrations of
effluent, receiving water, or cadmium reference toxicant in a static­
renewal test. The test chambers are 600 ml borosilicate glass
beakers, each containing 250 ml of test solution. Four replicate
beakers, each with 10 larvae, are employed at each test
concentration. Test results are based on the survival and growth of
the larvae. The data analysis includes calculation of the 7-day LC50
and the determination of a NOEC and LOEC for both growth and survival
using ANOVA and an appropriate post-hoc test.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name 5!f. Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location: Tests will be performed at the firm's laboratory at
Newport, OR.

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director: Richard S. Caldwell, Ph.D.
Qual. Assurance Officer: Donald R. Buhler, Ph.D.
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined In the
EPA/TSCA Good Laboratory Practice regulations effective December 29,

1

------~-----
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1983 (40 CFR Part 792).

3. TEST MATERIAL:

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-S0-91)

An effluent or receiving water sample. The reference toxicant is cadmium
as cadmium chloride (1.0 mg/ml stock solution used to make test solutions
daily) .

4. DESCRIPTION OF TEST SYSTEM:

4.1 Preparation of Test Concentrations: Test concentrations are prepared
by manual dilution of effluent, receiving water, or cadmium working
stock solution with dilution water. Prior to mixing, both effluent
and dilution water are aerated, if required, and brought to test
temperature.

4.2 Test Chambers and Environmental Control: Test chambers are 600 ml
Pyrex beakers holding 250 ml of test solution. Temperature control
of test chambers is provided by partial immersion of the beakers in a
temperature controlled water bath. Aeration is employed only if
necessary to maintain the dissolved oxygen concentration within
acceptable limits, and, if used, is provided to all test containers
by bUbbling oil free air through 1 ml disposable glass pipets. The
required photoperiod is achieved by timer control of the room lights.

4.3 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E-729-80, paragraph 6.6.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 5%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compouBds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

5. DILUTION WATER:

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70mg/L as CaCOS' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

6. TEST ORGANISMS:

6.1 Species: Fathead minnow, Pimephales promelas

6.2 Source: Fathead minnow larvae are supplied from laboratory culture
or from a reputable supplier. A recommended supplier is Aquatox,
Inc., Hot Springs, Arkansas.

6.3 Age at Study Initiation: <24-hr-old if cultured: <48-hr-old (and all
within 24-hr of the same age) if shipped.

2
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PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

6.4 Acclimation and Pretest Observation: Since the larvae are used
within 24 hours of receipt (or hatching), pretest observation is
limited to the determination that water quality conditions upon
receipt are within acceptable limits and that mortalities during
shipping were minimal and that the fish appear to be healthy.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES:

7.1 Experimental Design: The test involves exposure of fathead minnow
larvae to five effluent, receiving water, or cadmium concentrations
in a logarithmic series and a dilution water control. A 50% dilution
series is recommended. Exposures are for 7 days. Each treatment
consists of four replicate test containers each containing ten
larvae. Test containers are placed, using a stratified random
design, in a water bath for temperature control. Test organisms are
impartially distributed to the test chambers by adding two to three
test organlsms to each and repeating the process until each chamber
contains 10 organisms.

7.2 Effect Criterion: The effect criteria are: 1) mortality, and 2)
growth inhibition. Mortality is defined as the lack of visible
movement during a 30 second observation period. Growth inhibition is
measured as the difference in weight gain of fish between a treatment
level and the control.

7.3 Test Conditions: The dissolved oxygen concentration in each test
container must be greater than 40% saturation at all times. If
necessary to achieve this, test containers should be gently aerated
by slow bubbling through 1.0 ml disposable pipets. The test
temperature employed is 25 ~ 1°C. The photoperiod is 16 hours of
light and 8 hours of darkness. Illumination is supplied by daylight
fluorescent lamps. Loading of organisms should not exceed 0.8 giL
wet wt. (0.2 giL dry wt.) in the test chambers. The test solution is
replaced once daily.

7.4 Beginning E1.. Test: The test is begun by adding the test organisms to
the equilibrated test solutions as previously described.

7.5 Feeding: Test organisms are fed newly hatched Artemia salina nauplii
three times daily. The feeding level is approximately 700 Artemia
per beaker. The feeding level can be adjusted as necessary to
minimize overfeeding which can lead to water fouling, but should be
sufficient to support rapid growth of the larvae. Care must be taken
that all treatments receive equal quantities of food daily. Uneaten
food is removed once daily from test containers as part of the water
changing routine to minimize water quality degradation. Larvae are
not fed on day 7 of the test.

7.6 Test Duration, ~ and Frequency of Observations, and Methods:
The test duration is 7 days. The type and frequency of observations
to be made during the test are summarized as follows:

3
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September 15, 1990

~ & Observation

Biological Data
Survival
Growth

Physical and Chemical Data
Temperature (one replicate at all
test levels)

Dissolved oxygen, pH (one replicate
at all test levels)

Conductivity, hardness, & alkalinity
(control and high test concentration
of one replicate)

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

Times of Observation

Daily
at end of test

Daily before solution renewal

Daily before and after
solution renewal

Daily before solution renewal

During the test, dead organisms are removed at least every 24 hours.
Dissolved oxygen is directly measured in test beakers using a
polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is also measured directly in the test
beakers by careful use of a pH probe and a properly calibrated meter
with scale divisions of 0.1 pH units. Temperature is measured with a
calibrated mercury thermometer or telethermometer. Conductivity is
measured with a conductivity meter. Hardness and alklinity are
measured using test kits.

7.7 Growth Measurement Growth is measured as average dry weight of
animals in a test replicate at the end of the test on day 7. Pooled
animals from each test replicate are rinsed with deionized water,
gently blotted and placed into tared aluminum weigh pans. The pans
are dried at 100°C for a minimum of 2 hours. The dried larvae are
dessicated and weighed as soon as possible to the nearest 0.00001 g.
The total weight of the dried fish in each pan is divided by the
number of fish weighed to obtain an average dry weight per fish.

7.8 Criteria of Test Acceptance: The test results are acceptable if: 1)
the average survival of control larvae is ~ 80%; and 2) the mean dry
weight of control larvae preserved in 4% formalin solution is > 0.25
mg for tests begun with <24-hr-old larvae.

8. DATA ANALYSIS:

The end points of the fathead minnow toxicity test are survival and
growth. Survival is tabulated daily from direct count of live organism.s.
Average fish weight, measured at the end of the test, is used to compare
growth between individual effluent treatments and the control. Point
estimates, e.g. LC50, are calculated using the moving average or probit
analysis. LOEC and NOEC values, for survival and growth, are obtained
using appropriate hypothesis test statistics including ANOVA with
Dunnett's or Bonferroni t-test post-hoc treatment comparisons. An arcsine
transformation of survival data is employed prior to the ANOVA test.

4
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9. REPORTING:

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

The final report of the test results must include all of the following
standard information at a minimum: name and identification of the test;
the investigator and laboratory; information on the effluent; information
on the dilution water; detailed information about the test organisms
including acclimation conditions; a description of the experimental design
and test chambers and other test conditions including water quality;
information about any aeration that may have been required; definition of
the effect criteria and other observations; responses, if any, in the
control treatment; tabulation and statistical analysis of measured
responses; a description of the statistical methods used; any unusual
information about the test or deviations from procedures.

10. STUDY DESIGN ALTERATION:

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

11. REFERENCED GUIDELINES

U.S. Environmental Protection Agency. 1989. Fathead minnow, Pirnephales
promelas, -larval survival and growth test, Method 1000.0. pp. 33-74 In:
Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition. EPA/600/4­
89/001.

12. APPROVALS:

Name

Name

Date

Date

5
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" I FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST
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COVER DATA SHEET

Test No. 3<fr RClient

c..CM.f'OS~""b

'2 2.0 '3 E. ""Z. '2.-1 cU.
~'I~ -!:)'-I f-f'r4 '1
ir"-Ib-q'l ~,y-~{

500 51,2-0
-=1. CJ ,'>
2'2.0 ZCO
toD rn

STUDY MANAGEMENT
Client: WIfU:.~ 51t--rl?PuIL5
Client's Study Monitor :/h.." ToW! ~dh$"b(kt.

Testing Labor~tc~y: N0rth~estern Aqua lc Sciences
Test Location: a'l.- w: fA 0"'" or
Laboratory I s Study P rsonnel: :! /1 ,.,

Proj. Man'/Study Dir. t;:=A~ V vf\lta.L
QA Officer t·/(..,. tmYr;SotV- )./~.-4l#. -&1t\
1. GYf)<l {Lock.. .... GTb 2. G..,}· jr..t>~Me! ~<1:r..
3. 4. ~ _

Study Schedule:
Test Beginning: glJl"jtJ y /Y!/l'" Test Ending::Qj 73/ q'-f Ii ;"3.? A

TEST MATERIAL
Description :---::O~u-r...L..J..F--,-A-'-.:L:=::L::::;---==~..=..;;:;...;...-:.=.-:--.....,...""c-=-__:---_--,-- _
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/em):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

pH Z.O 8".~

as CaC03 -:p 13-«4..0

DILUTION WATER
Descr iption: -..!..1n~iJd~'e'v.i~~~:J-~~:""':"""_~~~~..&:::<::o.:::.::..:.... _
Date of Preparation: -\1-'\ -'1
Water Quality: Conductivity jPmhos/cm) ;)80 1:;1&5
Hardness (mg/L as e'1COS) 100 (;)LJ Alkalinity (mg/L
Treatments: tkWAkJ. ? "2 t/W:

TEST ORGANISMS
Species: Pimephales promelas, Fathead minnow
Age: {<24-hr Ol~ 24-48 ?r ,old if purChaSed) ~_!0~~Jb~"~~v:----------------
Source: IlJl/"l~ ~X /:J:t..L (iIo-t S R'-:-!'"?.5 ,MIf±lY1:5
Acclimation Data: j >

I Date I Temp I DO
I I (Oe I (mg/L)

pH I Cond I Hard I Alk I Comments
l}lmh/cm] (mg/L) I (mg/L)!

I I I
I I
I I
I I
I !
I Mean I
I S.D. I
1 (N) I

I t I I
I I I I
I I I I
I I 1 I
I I I I
I I I I
I I I I
, I I I

- 1 - 3/1/91
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COVER DATA SHEET (CONTINUED)

Test No .351-r:r

. TEST PROCEDURES AND CONDITIONS
Test concentrations: (50% series recommended)

"

fuJIrv)' '2 5"J )~ c,- 7;)f~

Test chambers: (600 ml beakers) &w rnL 8-eq !LevS
Test volume: (250 ml) £.-.TI?>'V\L-
Replicates/treatment: (4) y~~~~

Organisms/treatment: (l-5i tj oL IJk~(lO
Test water changes: Daily j

Aeration during test: None
Feeding: 700-1000 three times daily
Beaker placement: Stratified randomization

Randomization chart:

IdS Itr.JS I JOO I3:J ,0 I I
A I /d..S,

I (/J I :;5" I 50 I 1;200 1100 1&·<:9slB I , I
I 50 lld.sl CiS I JOO I (p.d-s! ¢ I

C I I
1/00 I J.. .- I 0 I I I .50 I

D I ~ 1 I .:J I 1l?~d51 dS I I

PREPARATION OF TEST SOLUTIONS

LOADING

Concentration

Test Conc
(%
/()]

of working stock solution
prF/.£ff V-tA{k.«
~xiea~t (o~~L~)

(mIlL) l"¥

)

Dilution Water
(ml/L)

Loading = ---------- = ----------~-----

. (

Sum of total wts
in controls (mg)

Total vol. in
controls (ml)

MISCELLANEOUS NOTES

- 2 -

( I,y(fi)

0, ()r] giL

3/1/91
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i·
.I

Test No. 3frtf--

1.

~.

3.
4.
5.
6.
7.
Notes:

1.
2.
3.
4.
5.
6.
7.
Notes:

Client

WATER QUALITY DATA SHEET

DAY 2 (8/'1)l9flC.::r.B

1.
2.
3.
4.
5.
6.
7.
Notes:

I 3-.(p I 95

I I

-
i 305 //10/5"0

Notes:
Remarks:

- 3 - 3/1/91
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, FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

>

Test No. "~rt Client

2.
3.
4.
5.
6.
7.
Notes:

1.
2.
3.
4.
5.
6.
7.
Notes:

1.
2.
3.
4.
5.
6.
7.
Notes:

1.
2.
3.
4.
5.
6.
7.
Notes:
Remarks:

WATER QUALITY DATA SHEET

~~ Investigator

tto
I i

//..'
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SURVIVAL DATA SHEET

vfb0)'HjtJiTest No .-;5·7-r=l- Cl ient W &.JK.a: Investigator
C-,

Cone. I I Survival on day (D=deadj M=missing)
( 06J) IRepll 0 1 I 2 I 3 I 4 I 5 I 6 7

~~1; . c. J

/()J 0,1
0

o, "Z-

2. A

! ~ i
/0

! ~'O)! ~~)! 1° i 1 i I~ i £
1.0

)0 B

@
.-q

c %wJ .?-
D JO ·9

3. I A /0 10 /D 10 ! IOrnj ID I 10 I to t . Q

I B
1~ }S fg ~~ fljqfri q

! %i
q • 'I

7;)1 C /0 10 (.0

I D 10 10 [a /.0

4. I
/0

1.0

l-z,s-I t- a c.t ;,
.1
.S

5'6 I A I 7~ I 18
(0 1(II)) I

~~) I '1 : "PcD.) : i== ."/

~7:J1
B tD 'Q Zf .?
c I /0 I '0 10 to I 10 I - 0 1 iQ /. o

I D ! La 70 70 vlO /0 I 10 I 1Clli) t 9 •?

6
o? A (u ,0 I /0 q(ID) 4 4 9 q • It

B /~ 10 j /0 I 10 10 10 10 /0 ,.0
c /0

~g t :~ : fg JV to 10 ;0 f.D
D I""' /0 1° /0 to /.,)

I

7. A
B
C
D

;/

- 5 - 3/1/91

scoEPA00028556



,NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST.. .

WEIGHING DATA SHEET

Test No. 7Sr-n- Client ~Gltt SI LTtlNMt.-) Investigator ~}t8}~i
Tare: Date t>-B-Or1 Oven temp(OC) l03Cf,Drying time(hr) Zhrs. Init._.J=:5'8=.::..=- _
Final: Date ~'?L...qg Oven temp(OctlQLCCDrying time(hr) 7h6 Init.-">sTeE""-"""- _
Equip. Used: Oven 6\ \..U~ 11 Balance 'f'Sa.d9y\/vt.c:;,

i
.! !'

-~---~----~-- - --~-- -- ~-- - ~- ----~
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. '. '. '." :.:-' ~ ..:. .

'.' ...., ....

.-,. .-."<~...... -'.: . -
. ' .~. ', .:: . :.....~: " .

' ....~., ~ ..,'

~, "

•• "; ':' •.•.•. z.~: "

AQUATOX, ~NC.

100 Springwood Drive #15

Hot Springs, Arkansas 71913

(501) 767-9120

. ". ~ ....
, 0;.'... -. . ..

TEST ORGANISM HISTORY

DATE SHIPPED B~/s: 9Lf NW mLbVe S0.e~

SPECIES /Jrm'jtJitks L?~a.tzyks
7

QUANTITY SHIPPED __......:'-~5<L::CO~~-r _

£77s 7<-., btJktl,,-< -rOt/lAc.>' t

Pt-.rk-t !4-"1 4~.s AI!...4.t. 7

AGE/LIFE STAGE.__--.J.--./-~L.........LJ~£J:2..~r.....t..!:."-------L.=':£2!..L...---

BROODSTOCK SOURCE__~=~~=......,!...J~~~~ _

CULTURE WATER ~~~::r:.....t.kLL..~=:....-_---9 1t2vtLt! )(:u .(tvo--

ALKALINITY (Mgll as CaCOJ) ---==::-:::::.:....../t.(.;.IfO~ _

~~g/I as CaC03)/SaJinity (ppt) __'-"\~/....::b:::-...;;.D _

FEEDING __---L~~-----__-------

COMMENTS _

PACKAGED BY kL..;

\
;,

i
I

IW.L sz.<s ;

I
I

....__•__ • ..J

" ..
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Data listing

-'':'ILTER: None

File: p357wq17 Date: 09-15-1994

Obs.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

DAY CONC
o 100.00
o 50.00
o 25.00
o 12.50
a 6.25
o 0.00
a 100.00
o 50.00
o 25.00
o 12.50
o 6.25
o 0.00
i 100.00
1 50.00
1 25.00
1 12.50
1 6.25
1 0.00
1 100.00
1 50.00
1 25.00
1 12.50
1 6.25
1 0.00
2 100.00
2 50.00
2 25.00
2 12.50
2 6.25
2 0.00
2 100.00
2 50.00
2 25.00
2 12.50
2 6.25
2 0.00
3 100.00
3 50.00
3 25.00
3 12.50
3 6.25
3 0.00
3 100.00
3 50.00
3 25.00
3 12.50
3 6.25
3 0.00
4 100.00
4 50.00
4 25.00
4 12.50
4 6.25
4 0.00
4 100.00

OLDNEW TEMP DO PH
1 -1.0 -1.0 -1.0
1 -1.0 -1.0 -1.0
1 -1.0 -1.0 -1.0
1 -1.0 -1.0 -1.0
1 -1.0 -1.0 -1.0
1 -1.0 -1.0 -1.0
2 -1.0 8.3 7.8
2 -1.0 8.3 7.8
2 -1.0 8.3 7.9
2 -1.0 8.4 7.9
2 -1.0 8.4 7.9
2 -1.0 8.4 7.9
1 24.7 6.6 7.6
1 24.7 6.7 7.7
1 24.7 6.6 7.8
1 24.7 6.6 7.8
1 24.7 6.6 7.8
1 24.6 6.2 7.9
2 -1.0 8.2 7.9
2 -1.0 8.6 7.9
2 -1.0 8.7 7.9
2 -1.0 8.7 7.9
2 -1.0 8.7 7.9
2 -1.0 8.7 7.9
1 24.8 6.9 7.6
1 24.8 6.6 7.6
1 24.8 6.8 7.7
1 24.7 6.4 7.6
1 24.9 6.6 7.7
1 24.7 7.0 7.7
2 -1.0 8.8 7.7
2 -1.0 8.8 7.8
2 -1.0 8.8 7.9
2 -1.0 8.8 7.9
2 -1.0 8.8 7.9
2 -1.0 8.8 7.9
1 24.8 6.6 7.4
1 24.8 6.2 7.5
1 24.8 6.3 7.6
1 24.8 6.3 7.7
1 24.9 6.1 7.7
1 24.7 6.6 7.8
2 -1.0 8.6 7.8
2 -1.0 8.6 7.9
2 -1.0 8.6 8.0
2 -1.0 8.4 8.0
2 -1.0 8.5 8.0
2 -1.0 8.5 8.1
1 24.6 6.4 7.5
1 24.8 6.3 7.4
1 24.8 6.5 7.6
1 24.7 6.2 7.7
1 24.6 6.2 7.8
1 24.7 6.1 7.8
2 -1.0 8.7 7.8

CONO
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

625
-1
-1
-1
-1

330
-1
-1
-1
-1
-1
-1

700
-1
-1
-1
-1

305
-1
-1
-1
-1
-1
-1

600
-1
-1
-1
-1

310
-1
-1
-1
-1
-1
-1

650
-1
-1
-1
-1

330
-1

HARD ALK
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1

220 60
-1 -1
-1 -1
-1 -1
-1 -1

130 100
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1

250 60
-1 -1
-1 -1
-1 -1
-1 -1

110 80
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1

240 60
-1 -1
-1 -1
-1 -1
-1 -1

100 80
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1
-1 -1

24;0 60
-1 -1
-1 -1
-1 -1
-1 -1

100 80
-1 -1

..£1.,---
~~=~---------~--------------- '--~--~

scoEPA00028559



fJ;iifJ

Data listing File: p357wq17 Date: 09-15-1994
~11J~~

- FILTER: None

Obs. DAY CONe OLDNELd TEMP DO PH COND HARD ALK
56 4 50.00 2 -1.0 8.5 7.8 -1 -1 -1
57 4 25.00 2 -1.0 8.4 7.8 -1 -1 -1
58 4 12.50 2 -1.0 8.4 7.8 -1 -1 -1
59 4 6.25 2 -1.0 8.4 7.8 -1 -1 -1
60 4 0.00 2 -1.0 8.4 7.8 -1 -1 -1
61 5 100.00 1 24.9 6.2 7.4 700 240 60
62 5 50.00 1 24.9 6.2 7.5 -1 -1 -1
63 5 25.00 1 24.9 6.3 7.7 -1 -1 -1
64 5 12.50 1 24.8 5.8 7.8 -1 -1 -1
65 5 6.25 1 24.9 6.2 7.8 -1 -1 -1
66 5 0.00 1 24.7 6.0 7.8 320 100 90
67 5 100.00 2 -1.0 8.5 7.7 -1 -1 -1
68 5 50.00 2 -LO 8.4 7.8 -1 -1 -1

69 5 25.00 2 -1. 0 8.4 7.8 -1 -1 -1
70 5 12.50 2 -1.0 8.3 7.9 -1 -1 -1
71 5 6.25 2 -1.0 8.4 7.9 -1 -1 -1
72 5 0.00 2 -1.0 8.4 7.9 -1 -1 -1
73 6 100.00 1 25.0 6.9 7.5 600 210 40
74 6 50.00 1 25.0 6.2 7.5 -1 -1 -1
75 6 25.00 1 25.1 6.7 7.7 -1 -1 -1
76 6 12.50 1 25.0 5.9 7.6 -1 -1 -1
77 6 6.25 1 25.0 6.2 7.7 -1 -1 -1

78 6 0.00 1 25.0 6.6 7.8 315 120 60
79 (, 100.00 2 -1.0 8.0 7.7 -1 -1 -1
80 6 50.00 2 -1.0 8.4 7.8 -1 -1 -1
81 (, 25.00 2 -1.0 8.4 7.9 -1 -1 -1
82 6 12.50 2 -LO 8.4 7.8 -1 -1 -1
83 6 6.25 2 -1.0 8.5 7.B -1 -1 -1
84 6 0.00 2 -LO 8.6 7.9 -1 -1 -1
85 7 100.00 1 25.0 7.4 7.4 800 280 50
86 7 50.00 1 24.9 7.0 7.4 -1 -1 -1
87 7 25.00 1 24.9 6.6 7.4 -1 -1 -1
88 7 12.50 1 24.8 6.3 7.3 -1 -1 -1
89 7 6.25 1 24.8 6.6 7.3 -1 -1 -1
90 7 0.00 1 24.8 7.0 7.3 305 110 70
91 7 100.00 2 -1.0 -1.0 -1.0 -1 -1 -1
92 7 50.00 2 -1.0 -1.0 -1.0 -1 -1 -1
93 7 25.00 2 -1.0 -1.0 -1.0 -1 -1 -1
94 7 12.50 2 -1.0 -1.0 -1.0 -1 -1 -1
95 7 6.25 2 -1.0 -1.0 -1.0 -1 -1 -1
96 7 0.00 2 -1.0 -La -1.0 -1 -1 -1

...... '-,

-~-----~~-~-------------_.----- --~.----~
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escriptive statistics

fLIER: None

File: p357wq17 Date: 09-15-1994

lbservations meeting filter conditions: 96

Standard Coeff. of
Jariable N Mean Deviation Variance Minimum Maximum Variation
r::MP 42 24.814 0.124 0.015 24.600 25.100 0.500
J 84 7.485 1.061 1.126 5.800 8.800 14.176

::>H 84 7.739 0.180 0.032 7.300. 8.100 2.322
:OND 14 492.143 188.891 35679.672 305.000 800.000 38.381

ARD 14 175.000 69.587 4842.308 100.000 280.000 39.764
.,LK 14 67.857 16.257 264.286 40.000 100.000 23.957

seaEPA00028561



Jescriptive statistics

ILTER: Keep if CONe· 100

File: p357wq17 Date: 09-15-1994

JDservat ions meeting filter conditions: 16

standard Coeff. of

Variable N Mean Deviation Variance Minimum Maximum variation

raND 7 667.857 71.755 5148.810 600.000 800.000 10.744

:ARD 7 240.000 22.361 500.000 210.000 280.000 9.317

ALK 7 55.714 7.868 61.905 40.000 60.000 14.122

---- ------_.~_.---
scoEPA00028562
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escriptive statistics

(~TER: Keep if CONC = 0

File: p357wq17 Date: 09-15-1994

ibservat ions meeting filter conditions: 16

Standard Coeff • of
)ariable N Mean Deviation Variance Minimum Maximum VariatioA
~,)ND 7 316.429 10.690 114.286 305.000 330.000 3.378
~RD 7 110.000 11.547 133.333 100.000 130.000 10.497

~LK 7 80.000 12.910 166.667 60.000 100.000 16.137

-~~==-~----_.~-~.~-------- ----._---
scoEPA00028563



larval Fish Survival and Growth Test
Start Date:
End Date:
~",rnnl.. n",t..•--..~--"'-.
Comments:

16 Aug-94 13:00 Test 10:
23 Aug-94 11:30 Protocol 10:

.Qrnolvd 1\1",,.,.,..'
# \II ---JW.' .~I'-.

357-17 sample 10:
EPAF 89 Sample Type:
r.:,QR T<>d ~~"C'
'-'I \olI.J •~ .. ....,t'-.......- ......

Response:

EFF21ndUs1riaJ
PP Pim.,..,h<>1o<: ......nm.....c,. .~,. __y-,.......-V y1' Wi .. .....,-.w

Survival

Conc-%
N Control

6.25
12.5

25
50

100

1 2 3 4
0.900 1.000 1.000 1.000
0.900 0.800 1.000 0.900
1.000 1.000 00400 0.800
1.000 0.900 1.000 1.000
1.000 0.900 0.700 0.900
0.100 0.100 0.000 0,200

Hypothesis Test (0.05 alpha) NOEC LOEC ChV

,.....,.",. ... :__ .... 1:" ..._ T __4: ~_ .£. ... _. ~_..&..",.;"'. .i.: ...._'__ "" ,.. .. ,..,

.;)IlCIp"o-VVIlI\::i I esr uuncaies nourna Ul::iUIUUUOII \P » U.U IU}

Baruetrs Test Indlcatesequanty otvartance (p = 0.1144 )

statietio

Arc:sin Squ~rerootTramsfo~Data

Mean Min Max eV% N

df

Kurt
.,.. -,.. ... "
~.LOI::1

Skew

NRESt:i NuOSEMSu

" "'-1"'1" " ,.....,..
U.O~ -V.::l~O

15.086

Criticai
t

Stat

0.925 2.410 0.305
1.737 2.410 0.305
0.000 2.410 0.305
1.155 2.410 0.305

"'8.346 2.410 0.305

Critic.1

MSB MSE F Critical

"''''''''nU.::110

8.868

MSDuTU

1.371 1.249 1.412 5.94 4
1.254 1.107 1.412 9.93 4
1.152 0.685 1.412 29.70 4
1.371 1.249 1.412 5.94 4
1.225 0.991 1.412 14.20 4
0.316 0.159 0.464 39.37 4

0.975 1.000
0.900 0.923
0.800 0.821
0.975 1.000
0.875 0.897
0.100 0.103

Mean N-Mean
N Control

6.25
12.5

25
50

100

Conc-%

Auxili.ry T _te

Ounnetrs Multiole Comparison 50 100 70.711 2 0.2046 0.6415 0.0319 20;084 2.7729 5, 18

Proportional Response
Cone-% Moan klo N.JQO

Trimmed Speannan-Karber

6.20 0.1000 0.1000 0.0769

12.5 0.2000 0.1125 0.0897
25 0.0250 0.1125 0.0897
50 0.1250 0.1250 0.1026

100 0.9000 0.9000 0.8974

1,.---------------.
0.9
0.8

I~.:---------------------------./ 50

~ 0.4 ] / I

~~~j ~... ! I
Aipha l'nm-%

o
5

10

20
Auto-10.3

LC50 9s%cL

70.711 66.649 75.020
70.711 61.949 80.711

1 10

COnc-%

100

T6XCaie v4.0N47
~If?. .-

._------~--~----_ ..... ------- -... +--.
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Larval Fish Survival and Growth Test
start Date:
End Date:
~::omnl", n::ot",·--*-.,.,.- -~ ...-.
Oernmerrts:

16 Au~94 13:00 Test ID:
23 Aug...94 11:30 ProtacollD:

t."", Ivcl I\j::o""",'
, \II"-"J"'. '._101._.

357-17 Sample ID:
EPAF 89 Sampla Typo:
r.::b.R T<>cl ~...<>I'i",c·
~,.."., .'-"...,.. _~-_.

Resp<>!15e:

EFF2 Indus1rial
DD Dim<>nh<>l",c NY"Itnt>I::oc
I I ... I a-r "-_v t" '" ••_""w
Growth-Weight

Cone-%
N Control

6.25
12.5

25
50

100

1 2 3 4
0.493 0.395 0.465 0.429
0.392 0.585 0.548 0.518
0.531 0.530 0.530 0.460
0.471 0.517 0_597 0.543
0.301 0.393 0.484 0.456
0.180 0.090 0.000 0.150

Untnmsformed Dtlttl

Conc-% Mean N-Mean Mean Min Max C,l%
N Control 0.446 1.000 0.446 0.395 0.493 9.60

6.25 0.511 1.146 0.511 0.392 0.585 16.38
12.5 0.513 1.151 0.513 0.460 0.531 6.86

25 0.532 1.194 0.532 0.471 0.597 9:89
50 0.409 0.917 0.409 0.301 0.484 19.86

100 0.105 0.236

4
4
4
4
4

t

Stat Critical MSD NRESP NOOSE

-1.479 2.360 0.104
-1.524 2.360 0.104
-1.959 2.360 0.104
0.841 2.360 0.104

Auxiliary Teete

Si"Riplf6-'yAv'ii'K's Tf:st inUieatf:S iioiTrial distribuuoii (p>O.GIO)
Bartlett's Test Indlcates egyalftyof variance (p =0.5645 )

Skew
,..,..,.."..,. .n ""'n ,.. "..""~

U.":J.:H U.OOO -o.oe..
2.960 13.277

Kurt

Hypothesis Test (0.05 alpha) NOEC LOEC ChV TU MSOu MSB MSE F Critical df
Dunnett's Muftiole Comparison 50 100 2 0.1082 0.011 0.0039 2.8291 3.0555 4, 15

Linear Interpolation(ICp) with
SO boobdr:;;ap rQQQmplQQ

,,~l
U.:1 1
0.8 1

I~:: 1-................................... . 1150
n nA ...

f~:;~ / I
0.2 t--------·--:z::-------------.-·.--_.0.0-._----------00125r":~=-= ······115

o.~ • '... ' , ii' I • Ii' I I I
o 20 40 60 80 100

Conc-%

Prop Response
Conc~~k Iso N-MQQn N..JQO

h.11""_,......w_1 ('\ ~"('\.,
.... vVIIUVI V.vvu9j

0.2~ O.~003 -0.1403 0.0000

12.5 0.5003 -0.1507 0.0000
25 0.5003 -0.1938 0.0000
50 0.4085 0.0831 0.1833

100 0.1050 0.7644 0.7901

Point Estimate SO 55% ei. (Exp; Skew
le1 26.364 2.476 25.329 31.072 -5.342
1C5 31.819 4.245 27.294 55.361 2.522
IC10 38.637 5.627 29.588 61.480 1.036
icis 45.456 5.570 31.082 62.945 0.243
!C25 55.494 4.925 38.630 67.412 -0.463
lC40 67.855 3.956 54.790 76.790 -0.506
1C50 76.095 3.604 65.271 85.191 -0.263

ToXCalc v4.0JtJ47

/14--
------~...._- ---------
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- "--

""

Motes
Weight

Count

Tare

WeIght

41.21 36..77 9

39.94 35..99 10

45.56 40..91 10

41.32 31..03 10

38.73 3~5.2 9

42.13 37..45 8

39.52 34..04 10

39.68 35..02 9

37.37 32..06 10

41.8 31..03 9

37.48 35..36 4

41.79 38..11 8

38.97 34..26 10

40.03 35..38 9
38,9 32..93 10

43.19 37..76 10

38.91 3:5.9 10

40.61 37..07 9

40.83 37..44 7

39.55 35..45 9

40.02 39..84 1

35.74 35..65 1

0 37..88 °_...10.~~ ,-.__4Q.:~~ _ 2

"rotaJ
Weight

9

10

10

10

9

8

10

9

10

9

4

8

10

9

10

fa
10

9
1

9

1
1
0

2

Number Survh,.ed at Day
2 3 4 5 6 End

)

)

)

)

)

)

)

)

)

}

)

)

)

)

)

)

)

)

o
I)

0
II

D

D --

\ .!..)-----

g-84 _

rt
nt 1

11

1l
il

1l
1l
1l
1l
il

1l
I

1l
1l
1l
1l
11
1l
11

1l
1
1
1
1
1

1

,AB _

,---. --,"
Test: tarval Flish SUrvIval and Growth Test

SpecIes: PP Plrmphatles promelas

Test 10: 3.51-1"1 RTest ID: 9919-39:2 AnaJ)/sYsl: C
Sample I[}: SarTJ?IELIYEte: EFF2 Industrlal

start Dahtlllmte: 16 Aug-g.4 Enid DatefTIma: 23 All-------
Test Mean Sta

Pas lei R'.ep Groups Weight cou
1 1 N Control 0.493

2 2 N control 0.395

3 3 N Control 0.465

4 4 N Control 0.429-
5 1 6.250 0.392

6 2 6.250 0.585

7 3 6.250 0.548

8 4 6.250 0.518

9 1 12.500 0:E.ll

- 10 2 12.500 0.530-
111 3 12.500 0.530

1'~ 4 12.50n o.~,.
1;S 1 25.aOn 0.411

14 2 zs.ecn 0.511

1" 3 zs.eno . 0.591.)

in 4 zs.eon 0.543

1i' 1 so.eon 0.301

10 2 5O.aon 0.393

10 3 5O.aon O:lli
20 4 so.eon 0.456

211 1 100.aoo 0.180

2:~ 2 100.aOll 0.090

2;S 3 100.aOll 0.000

2~LL-~ _!oo.OO~L ___0...j50 ___

\
"-..I)

I ,

To):Calc v4.0
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",r!AIN VI" ':US'IVU I' RE\Jun.J)- ,
Client name Proje~l or ?O' / AAlllyus rec;ulrld (V' /

Wacker Siltronics Corp. P357
A::dress Phon. , r:7200 N.W. Front Ave. 503-243-2020

~
.,.J>IRe?on Ulenlion
S

Cl:y. Stal., Zip P 1 d OR. 97210
::..~ ..,0:.0'

art an , Tom RI"\t-h"I"'hilrl sq ~
')~

Sllrr~$d by i:u..->m~
Ik.9

"t;-'5

La~
Typl' N'Jm~tt

;)" >;

J~ I IMt.-, ;.u-.-/ .J;:,<;-
SIr.1ple OllIe nme Suhy

Sample ~u~rlp:lol'\ ct'
of ..~ i!J'"

n~r.1~er umpled umpled be'oJ ~onllln'J

~ ~"c;Y Remlrks o-:
t/ ~
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SEP 2 9 1994

'iJR
TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-18
Title: Cladoceran (Ceriodaplmia dubia) survival and reproduction test

using static exposure to Wacker Siltronic Corp. outfall effluent.
Protocol No.: NAS-XXX-CD2, August 2, 1990. Revision 1 (1-18-92). Based

Of! U.S. EPA. 1989. Method 1002.0, Cladoceran, Ceriodaphnia dubia,
survival and reproduction test, pp. 105-146. lE.: Short-term methods
for estimating the chronic toxicity of effluents and receiving waters
to freshwater organisms. Second edition. EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR,

97203.
Sponsor' s Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: G.A. Buhler, B.S., Proj. Man./Study Dir.;

L.K. Garrison-Nemeth, B.A., QA Officer; G.J. Irissarri, B.S., Sr.
Tech.

Study Schedule:
Test Beginning: 8-16-94, 1:00 p.m.
Test Ending: 8-24-94, 2:00 p.m.

Disposition Qf. Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulatioFlS effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the stHdy was performed iA accordance
with the protocol and standard operating procedures. Tl;l,is report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (vmhos/cm)
pH
HardBess (mg/L)
Alkalinity (mg/L)

2203E
8-15-94
8~16-94

500
7.9
220

60

2219E
8~17-94

8-18-94
520
7.5
200

50

2220E
8-19-94
8-22-94

650
7.3
280

40

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4"C) in sealed container until tested.

Test No. 357-18

-_. __ ... _- ------------- -.- -----------------._.- -- ~-- ._--_._--_._---_.---_.._~- -----
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DILUTION WATER
Source: Moderately hard sYBthetic water prepared from Milli-Q water.
Date of Preparation: 8-11-94 & 8-16-94
Pretreatment: Aerated >24 hours.

TEST ORGANISMS
Species: Ceriodaphnia dubia, cladoceran
Age: <24-hr
Source: NAS cultures
Culture Conditions: Temperature, 25.1 .:!:. a.1°C; dissolved oxygeB, 7.8 .:!:. 0.1

mg/L; conductivity, 273.:!:. 6 pmhos/cm; pH, 8.0 .:!:. 0.1; hardBess, 100 +
o mg/L as CaC03; alkalinity, 70 .:!:. 0 mg/L as CaC03' Photoperiod
16:8 hr, L:D.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 oz. polystyrene medicine CB.pS containing 15 ml of test

solutions.
Test Concentrations: 100, 50, 25, 12.5, 6.25, and 0 % (control).
Replicates/Treatment: 10
Organisms/Treatment: 10
Water Volume Changes per 24 hr: 1
Aeration: None
Feeding: 0.1 ml each of YTC and Selenastrum suspension daily/beaker.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

inhibition of reproduction. Mortality was defined as lack of visible
movement during a 30 second observation period. Reproduction is
evaluated as the mean number of young produced per surviving female
cladoceran.

Water Quality and Other Test ConditioBs: Temperature, 25.1 .:!:. O.l°C;
dissolved oxygen, 7.8 .:!:. 0.4 mg/L; conductivity, 557 .:!:. 81 pmhos/cm
(100% effluent), 272.:!:. 11 pmhos/cm (control); pH, 7.8 .:!:. 0.1;
hardness, 233 .:!:. 42 mg/L as CaC03 (100% effluent), 110.:!:. 14 mg/L as
CaC03 (control); alkalinity, 50! 10 mg/L as CaC03 (100% effluent),
65 .:!:. 7 mg/L as CaC03 (control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
Test results are based on survival of the introduced cladocerans and the
numbers of yOUBg produced. The LC50 (survival) was calculated by the
Trimmed Spearman-Karber Method (EPA 600/4-90-027). The IC25
(reproduction) was calculated using the Linear Interpolation Method with
bootstrapping (EPA/600/4-89/001a). NOEC and LOEC values for survival and
reproduction were computed using Fisher's Exact Test and either Dunnett's
test, T-Test with Bonferroni's adjustment, Steels Many-One Rank Test, or
Wilcoxon Rank Sum Test with Bonferroni adjustment, respectively. The
statistical software employed for these calculatioBs was ToxCalc, v. 4.0,
Tidepool Scientific Software.

PROTOCOL DEVIATIONS
None.

REFERENCE TOXICANT TEST
Test No.: 999-393----
Reference Toxicant al'ld S013rce: CdC12-2.5H20, Mallinckrodt, Lot No. TNZ.
Test Date: 8-16-94----
Dilution Water Used: Moderately hard synthetic water.

Test No. 357-18 -2-

-~----------i------
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Result: 7-day LC50. 19.3 pg/L; 7-day IC25. 0.49 pg/L; NOEC. <1.0 pg/L.
These test results are within the laboratory's control chart limits.

TEST RESULTS
Acute endpoint: A detailed tabulation of the acute test results is given

in Table 1. There was 100% mortality of C. dubia exposed to 100%
Wacker Siltronics outfall after 48 hours. Therefore. the effluent
failed the acute test according to Oregon DEQ guidelines.

Chronic endpoint: A detailed tabulation of the chronic test results is
given in Table 2 and Table 3. The biological effects. given as the
NOEC and LOEC for survival and reproductiom. the 7-day LC50 for
survival. and the 7-day IC2'5 for r-epor-duc t Ion are shown below.

:-JOEC (%)
LOEe (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Survival

25
50

28.6
(22.0 - 37.2)

Tr. Spearman-Karber

Reproduction

<6.25
6.25
2.64

(2.30 - 3.73)
Linear Imterpolation

STUDY APPROVAL

"Z;/i~ futc,'f Qn- ~ !)-vJl;-..( . t..-/ Ml.Q
Q~y Assurance Unit Date

Test No. 357-18 -3-

.-_.. __ . -_._- - .. _--- - -_.- ._--_.__._--
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Table 1. Ceriodaphnia survival data, 48-holir.

Effluent concentration (%)

:-Jumber exposed
Number dead

Control

10
a

100

10
10

Table 2. Ceriodaphnia survival data, 7-day.

Effleent concentration (%)

Control 6.25 12.5 25 50 laC

Number exposed 10 10 10 10 10 1C
Number dead a 2 0 1 10* 10*

*Significantly different from the control (P=O. 05) .

Table 3. Ceriodaphnia reproduction data (Nember of yOJ.ilBg prodJ.ilced).

Ef f Iuen t conceRtratioR (%)

Replicate Control 6.25 12.5 25 50 100

~ 23 26 10 10 0 C..l

2 25 17 12 8 0 0
3 29 3 13 11 0 a
4 24 3 10 11 0 0
5 31 8 13 14 0 a
6 30 3 0 15 0 a
7 22 18 19 a 0 0
8 14 17 14 11 a a
9 34 9 14 12 0 a

10 34 2 6 9 a a

Mean 26.6 10.6* 11.1* 10.1* 0.0* 0.0*

*
Significantly less than the control (P=O.05).

Test No. 357-18 -4-

-----~-----. -- -
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

CLADOCERAN (CERIODAPHNIA DUBIA)
SURVIVAL AND REPRODUCTION TEST

1. INTRODUCTION

1.1 Purpose.Qf Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiving waters using the cladoceran,
Ceriodaphnia dubia (EPA Method 1002.0).

1.2 Summary of Method: Neonate «24-hr-old) Ceriodaphnia dubia, are
exposed for seven days (or until 60% of surviving control organisms
have three broods of young) to different concentrations of effluent,
receiving water, or cadmium reference toxicant in a static-renewal
test. The test chambers are 30 m~ borosilicate glass or plastic
beakers, each containing 15 ml of test solution. Ten replicate
beakers, each with one neonate, are employed at each test
concentration. Test results are based on survival of the introduced
cladocerans and the nambers of young produced. The data analysis
includes calculation of a 7-day LC50 and IC25 for mortality and
inhibition of reprodaction, respectively, and the determination of a
NOEC and LOEe for both survival and reproduction using appropdate ~'"
parametric or non-parametric tests.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name £f Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Qual. Assurance Officer:
Aquatic Biologist:
AqlJ.atic Biologust;

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run concurrently.

1

----. ----- _,'~ 4" ._. _ ............. __ ~ ~ ••_. _
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Laboratory Practice regulations effective December 29,
1983 (40 CFR Part 792).

3. TEST MATERIAL

An effluent or receIvIng water sample. The reference toxicant is cadmium
as cadmium chloride (l.a mg/ml stock solution used to make test solutions
daily) .

4. DESCRIPTION OF TEST SYSTEM

4.1 Preparation of Test Concentrations: Test concentrations are prepared
by manual dilution of effluent, receiving water, or cadmium working
stock solution with dilution water. Prior to mixing, bota effluent
and dilution water are aerated, if required, and brought to test
temperature.

4.2 Test Chambers and Environmental Control: Test chambers are 30 ml
borosilicate glass or plastic beakers holding 15 ml of test solution.
Temperature and photoperiod control of test chambers is provided by
incubation in an environmental chamber or water bath.

4.3 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, paragraph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

5. DILUTION WATER

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70 mg/L as CaC03' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

6. TEST ORGANISMS

6.1 Species: Cladoceran, Ceriodaphnia dubia

6.2 Source: Ceriodaphnia neonates are supplied from the NAS laboratory
culture. The original culture was obtained from the EPA
Environmental Research Laboratory, Corvallis, OR.

6.3 Age at Study Initiation: <24-hr-old neonates; and all released
within an 8-hr period.

2
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August 2, 1990

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

6.4 Pretest Culture and Handling: Individ~al caltures are used as the
immediate source of neonates for toxicity testing. Source cultures
are handled in a similar manner as test organisms for at least seven
days and the neonates are then used to initiate tests. Source
cultures are transferred to new medium and fed at least three times a
week (e.g. Mon, Wed, Fri). Records of the source cultures are kept
and if mortality exceeds 20% or if less than 15 young are produced
per week, the caltures are not used as a source of neonates for
testing.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of neonates to five
effluent, receiving water, or cadmium concentrations in a logarithmic
series and a dil~tion water control. A 50% dilution series is
recommended. Expos~res are for 7 days or until 60% of the surviving
control animals produce three broods. Each treatment consists of ten
replicate test containers each containing one cladoceran. A
stratified random design is used for beaker placement.

7.2 Effect Criteria: The effect criteria are: 1) mortality, and 2)
inhibition of reproduction. Mortality is defined as the lack of
visible movement during a 30 second observation period. Reproduction
is evaluated as the mean number of young produced per sarviving
female cladoceran.

7.3 Test Conditions: The test temperature employed is 25 .:!:. 1°C. The
photoperiod is 16 hours of light and 8 hours of darkness.
Illumination is supplied by daylight fluorescent lamps. The test
solation is replaced once daily.

7.4 Beginning of Test: The test solutions are added to the test beakers
and food is added. The test is then begun by adding one neonate to
each test container.

7.5 Feeding: The organisms are fed when the test is init.iated, and daily
thereafter. Food is added to the fresh medium immediately before or
immediatedly after the adults are transferred. Each feeding consists
of 0.1 ml YTC per 15 ml test solution and 0.1 ml Selanastrum
concentrate per 15 ml test solution.

7.6 Test Duration,~ and Frequency Qf Observations, and Methods:
The test duration is 7 days (or until 60% of surviving control
organisms have three broods of young). The type and frequency of
observations to be made during the test are summarized as follows:

~ of Observation

Biological Data
Survival (of adult)
Reproduction (young produced)

Physical and Chemical Data
Temperature (two locations in
environmental control system)

3

Times .Qf. Observation

Daily before transfer
Daily after adult transfer

Daily
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August 2, 1990

Dissolved oxygen, pH (High, medium,
& low concentrations & control)

Conductivity, hardness, & alkalinity
(control & each new effluent sample)

PROTOCOL NO. NAS-XXX-CD2
Revisioa 1 (1-18-92)

Daily before aad after
solutioa renewal

e.g. Days 1, 3, & 5

During the test, dead adult organisms are removed every 24 hours and
the young are discarded daily after counting. Dissolved oxygen is
measured in each stock test solution using a polarographic oiygen
probe calibrated accordiag to the manufacturer's recommendations.
The pH is also measured in each stock test solution using a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is measured with a calibrated mercury thermometer or
telethermometer. Conductivity is measured with a conductivity meter.
Hardness and alkalinity are measured using test kits.

7.7 Criteria of Test Acceptance: The test results are accept-able if: 1)
survival in the controls is at least 80% and reproduction in the
controls averages 15 or more young per surviving female. At least
60% of surviving females in controls should have produced their third
brood.

8. DATA ANALYSIS

Test results are based OB survival of the introduced cladocerans and the
numbers of young produced. The data analysis includes calculation of a 7­
day LC50 and IC25 for mortality and inhibition of reproduction,
respectively, and the determination of a NOEC and LOEC for both survival
and reproduction using appropriate parametric or noa-parametric tests
(e.g. Dunnett's Test, Fisher's Exact Test, or Steel's Many-one Raak Test).

9. REPORTING

The final report of the test results must include all of the following
standard information at a minimum: name and identification of the test;
the investigator and laboratory; information on the effluent; information
on the dilution water; detailed information about the test organisms; a
description of the experimental design aad test chambers and other test
conditions including water quality; definition of the effect criteria and
other observations; responses, if any, in the control treatment;
tabulation and statistical analysis of measured responses; a description
of the statistical methods used; any unusual information about the test or
deviations from procedures.

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study d.lr ectoc and Sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

4
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11. REFERENCED GUIDELINES

ASTM. 1990. Stalildard guide for cOlilducting sediment toxicity tests with
freshwater invertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat., Philadelphia, PA.

U.S. Environmental Protection Agency. 1989. Cladoceran, Ceriodaphnia
dubia, survival and reproduction test. Method 1002.0. ~: Short-term
methods for estimating the chronic toxicity of effluents and receiving
waters to freshwater organisms. Second edition. EPA/600/4-89/001.

U.S. Environmental Protection Agency. 1989. SHpplement to "Short-term
methods for estimating the chronic toxicity of effluents and surface
waters to freshwater organisms". Revision 1. EPA/600/4-89/001a.

12. APPROVALS

for
Name

Name

Date

Date

5

for Northwestern Aquatic Sciences
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

<. COVER DATA SHEET

.}
! Test No .....3wfr..J.-...:!&':...---- Investigator

Test Ending: &-24-'1-1 2.&'Cf

b-4J:?
'M!l'\.-----

STUDY MANAGEMENT
Client: wA<¥1£ 51L.~9:y~
Client's Study Monitor == roy T",,'() RJ6:"'i~b .'Id
Tasti~g Laboratory: Northwestern Aqu~tic Sciences
Test Location: JJe.u..; Po R.:T LPd~OP-:t\-rC)g,i'-· _
Laboratory's Study Personnel:

Proj. Man. /Study Dir . ---:6:::;<"..;..'~A-:.=:....-----::6:...;v~~,...:k::.;:.r'-:-_~-7- _
QA Officer (,.-I::-, ~v''';-S<l.v -JJi~ .h-.
1. c..j. \~'SS",e.gl) f,,\T 2. _
3. . 4. _

Study Schedule:
Test Beginning: ?-lfo-9¥ lOOP

ZZ2DC
~-tCJ-9t

"ifJ J,2.-Ci"
650

c..oMfo~rr£

~ 2..03 e.. 221'1 E
~-I"S-q1 %-19-CJY
(f-Ib-CZ,", 'it-/'it- '1'1

$00 520
-;t8 -=1.5

22.0 z.co
G:> 0 'SO

TEST MATERIAL
Des cr i pt i on; --"O<...;lJ:c..I->--LF...."...:.L=L-=----';:;..><;..'--'-'-=.l=..:...>..-e::..- _
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos /cn}:
pH:
Hardness (mg/L):
Alkalinity (mg/L):

DILUTION WATER
Description: Moderately hard synthetic water (prep'd from Milli-Q water)
Date of Preparation: "8-11-'1'/ ' 'i$-Ifo-e,t e::l.1"Jrl\ < 1'\ rQ"
Water Quality: Conductivity (pmhos/cm) 'l.'?O, U':5"" ' pH ?J.o) ~, l.-

Hardness (mg/L) 100) I La \ Alkalinity (mg/L)_70--:....,J..I-Tbc=O----,.-:- _
Treatments: Aerated 24-hr., nu~\i \<:6-11

TEST ORGANISMS
Species: Ceriodaphnia dubia, cladoceran
Age: «24-hr; all released within 8 hr) L:... v-I t-!~'> ()"LD

-~~=--~--...;;....--------Sour ce: {NAS cu l tures )_.:.;::J-J:..:Pt-:-=:-S_...::c...::.:U::..L=:l~Li..!:·(l.£=::::.">~ _
Acclimation: See seperate data sheet

Test chambe s : (30 ml beakers) vp<> .
Test volume: (15 ml) 1'5 ML
Replicates/treatment: (10) __~IQ~ __
Organisms/treatment; (10) _~IO~ _
Test water changes: Daily
Aeration during test: None
Feeding; 0.1 rol each of YTC and algal suspension daily
Beaker placement: Stratified randomization

TEST PROCEDURES AND CONDITIONS
Test concentrations: (100%, 50~, 12.5%, 6.25%, 0%)

2.5" 2.S. (0.20$

8/1/90
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-, .,
NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET (CONTINUED)

C' , ~

Test No. 351- I'S Investigator bA-31/~114"(

Randomization chart:
I

C/J
1 so I 'So I I I

~.25"" -z-S" I 12.5 I 50 I _I
I I I I b.1..S- j 100 I I I I I't.. '::> I
I I I I I I I

'L5" I I I, '2.. '5' I 100 I tI I
"So

I ¢ I 1'2...'S b. 'Z-::)"'
I too I 50 I

I rDO I 1..'5 I I 11...S- I zS- I P !
I I I i;,/t.5" I 2..'S I 100 So I I roo

I I I '2~ I ¢ 50 I 100 12...5 ;6 I z.s- I -
f fo.'z.s-, 12.5" I I I I 1 6.'Z..S
I 2.5"" I ¢ I I {DO ~.2s-1 t;6 5"0 JOO I J1- '5 I 25I I I IZ·S-1 I . I
I £)D I I 100 I '25' I SCI ¢ I I r6I I 6.1.S- I I 12.S I f:,.ZS- I e·2:':S- I

PREPARATION OF TEST SOLUTIONS

Concentration of working stock solution (

Dilution Water
(ml/150 ml)

(A 1.0 pg/L working stock is prep'd from the conc.
stock by serial dilution; e.g. 1 to 10. then 1 to 100.)

EFFLlJEM( 0-
TBnioll:at (~~"~AI.l.-)

(ml/150 ml )c..cMP.
Test Cone
(70 )

160
so

12..5

o

I 31. 'z.S"

150

MISCELLANEOUS NOTES

-2.--
8/1/90
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,. NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO~ NAS~XXX-CD

CERIODAPHNIA nUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

, -

Test No. 2>S'"9- -I ~

DAY 0 ("&' lIb /tt.,) bJ~

WATER QUALITY DATA SHEET

Investigator

! Cone. DO (me'/L) oH
( "'10 ) Old New Old New

Hi2:h ( f~O / -::t _')( / "=I~
Med. -( 2.S / 'b.O / %.0
Low ( b.Z~ / ~.l / %.0
Control / "ir.O l.... -:t.'l

Temp #1 {OC}: 25. ,
Temp #2 (OC) : 2.5. L

Notes:~ ~ _

DAY 1 ('8' !111"rl) "..11:

Cone. DO (mg/L) uH i
( ~u ) Old New Old New

Hf zh ( len 1 7.'/ ~.G, =1. t- 7.'1
Med. ( 'Z" ... ) 7:[.5 -=I /i :T.f] 1.e;
Low ( b.2.5) 1. et ~.O 18 1.9
Control ':/.'-1 ~.o T/i> ~.'if

Temp #1 {OC}: '2.4.9
Temp #2 (OC): Z.-S.e

Notes: _

Cone. DO (m2:!L) I:H
( "1a ) Old New Old New

Hf zh (lOO ) -- - - -
Med. ( 25' ) -=1.4 8".L ~.¥ ~.9

Low ( b.1..S) 1.1 ~.f =r.iI 1.Q
Control -;;.3 '8'.0 +9 ~.c1

Temp #1 (etC): ZS./
Temp #2 (OC): 25.2-

Notes: _

Cone. DO (mg/L) rH
( -z. ) Old New Old New

Hie'h (100 ) - - - -
Med. ( Z::;- ) =?'-I ~.O -::J.i ";:f.e, ,
Low ( ":.z.5) --t,j' ~" ~~~. I ?Cf -=1.9
Control ~7..'1 'B'. I -t. K =r.9

Temp #1 (OC): 25.1
Temp #2 (OC): 2S.z......

Notes: _

7.~ _
0·1/"

(5')

7,g
O.!

(51)

~Sl'

o .J

(I~)

8/1/90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

. ..~...

Test No.

WATER QUALITY DATA SHEET

Investigator

DAY 4 Jj /1.0/ or.o f:rAP

Co~c.
I [0

Hi h
Merl.
Low
Control

Temp #1 (OC):
Temp #2 (0C):

Notes : _

Temptl (Oe):
Temp #2 (Ge):

Notes : _

Temp #1 (Oe): 25.Q
Temp #2 (Oe): 25.1

Notes : _

DAY 7 (8 /2?J /91) bJ "!.

Cone. DO (m2'/L) tH
( "10 ) Old New Old New

Hi2'h ( 100 ) - -- ~ -
Med. ( t..5 ) =1." 'a. , -:g. 9 1.'3
Low (<.....2.5") =/." '&.0 -=7q -=1. "l
Control ':l.4 "B.o 1.1 ~.~

Temp #1 (OC): 'Z S.O
Temp #2 (GC) : '2 S .1

Notes:----------------------------

D~~ ~ '?- 2:·/-C,L/ C:.J'1..

CO I.Jc, D I t) tf-i7L..

%
~lbt+ ICO

~EI) 2.~ -=+ .t
LOl.U (p .'l.$ 7-.Z
c..e;.r1"lZ.CL. -;;. :3

to 1.S.I
TE.Mp"'i=I1 LCo.): .~ Wl-

Tc..Y\P.lLLt:c..): 25.'1.

8/1/90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

("1
)'

Test No. ~57-J~

SURVIVAL/REPRODUCTION DATA SHEET

Investigator

I Replicate No. of No. of Young per 1
Cone. " Day r 2 ~- 4 5 6 7 " 9 10 Young Aduits --Adui t,0

'1 0 0 0 0 0 0 0 0 0 0 <5)

2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 c 0 0 0 0 0 0 0

¢ 4 '1 -z.- .-z- 3 I.f "Z- fA "5 0 I J.7
5 to ~ 4 0 "9- b 0 - If 3 3(.:.
6 5 0 ~ J, 2. 6 3 l. 5' II it..,
7 0 If) cr' 1O ~ <j( 0 a 9 () :::4
8 <j( 1/""1 ~ 0 #0 I~ /"? 4- I/h ,e, /,;'2. -

lotal :1"'> .:1< 1-ll H '" ~ 'J.)" 14 '1-,J.J ,,'.) J/tlL,

Cone .I I Replicate No. of No. ot Young per
Day 1 2 "]" 4 5 6 7 8 9 10 Younq Adults Aduit
1 0 0 0 0 0 0 0 0 0 0 0
2 10 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 o o 0

4 4 0 "Z- 0 0 () 0 £/ a I II
.25" 5 0 l/ 0 "Z-- ~ 3 'I o 3 0 :12

'I: 6 ~ t'l 0 7t 0 () c. ~ 0 (') VJ
7 q c: X' o () 0 z... 0 f I lJ
8 15r -=f .. • z (') 7f t; L. 6 '!y1

lotal 2/.; 11 3 .3 g :) I~ 11 q 1- I /or..,

Conc .I I Replicate No. of No. or Young per
Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adult
1 0 0 0 0 0 0 0 o 0 0 b

2 D C 0 0 0 0 0 0 Q 0 o

3 f') 0 0 o 010 0 a a a o

'.5
4 "Z- 0 0 0 0 0 z, 3 I 0 )l

~ 2- 'Z-- 3 0 3 0 0 0 0 D in

% 6 ..." ~ -J G 'f 0 «j </ f. ~ 3'1
I 3 0 \;" ~ /;" 0 "=l- 5' J :3 ~"7
8 0 -:::; J 0 () 0 I~ 2. ~ 0 I ri

Total I '0 II.. 1.:3 10 I"'> 1'"\ 1'1 1il 1'1 I., 11/

12

.;."

/

8/1/90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

;..--< "
). Test No. '05=1-J'6

SURVIVAL/REPRODUCTION DATA SHEET

Investigator

2
o
o

Replicate
2 3 4 5 6
000 a 0
o 0 0 0 o

7 8 9
o o 0
o 0 0

o 0
o 0

Young per
Adult

I Z~

"3 v

q /0/

S 32-

/I 11.

, 0

o (!)z, 0 "3 0 0
o IJUd 0 I 0
o 0 0 0 0

o
o

4

7
6

8
Total

Cone .I I Replicate INo. of No. of Young per
Day 1 2 3 4 5 6 7 8 9 10 Youno Adults Adult
1 X O Xc xo xo )(0 'j. o xo )(0 a XC 0
2
3
4

0 ..S-

% 6
7 I
8 I ,

" II r I
Total I 0 0

Cone .I
I Rep1 icate No. of No. or Young per

Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adult
1 D )( a -Xc o XC "Xc XO 0 0 )(0
2
3

100
4
5 I

% 6
7
8 ~ If

Iota 1 I 0 f'1

,
I

!
r

8/1/90
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••

..'

..
Analyst: "':. ~- ,.: ,4'

Test Start-Oate/HIIll!-

. "a .....\ •

(1is~o (j~4;f 1)

Dfscbarger:._· __
locatfon·

hp.u l ~- lo-q,/ bJ1-
I ReDllcat! "!fo. or .so, or loung pu·

Cooe Uay I Z 'J 'or ) ~ T 8 'J Tu )'cuo" Adults Adul t
() 0 n (") 0 C 0 0 " 0
0 11 1"1 r. 0 0 0 Q 0 0

I() In ('j ("\ 1"1 r, 0 0 0 ()

0 f'l o ("1 0 0 C- O 0 C)

:3 0 ~) (') 0 10 /") 0 n ('~ 0
b (":) 6 CJ 0 (') 0 r-.. n r-. 0
I
::J

rota I I

......... '
.' leol1eHe INa. oJ 1110. of feung peJ"

COliC '""tl-~ I 'Z J ~ 5 6 1 1:1 s TlJ YounC2 Adults Adult-- -.;;,;" r-.
.....,;;,I--· -I---. .· -- --.;;;;;::: -.

i"->
To ear .

.
'.Tut Stop .oat'/TflrltiUat~Sample 1;4~~ec,e:r .

• H~ II O'lt'~ -') l;,\t:. .. .
• eDI tate - [No. of IHa. of Toung per

Cone Day Z J 4 s It 1 .8 -, 'J rtr Ycun\J Adults Adult
1t"J C1 7) CJ In 0 ',., 0 0. ) 0 ;(') 7)- D 0 10 ('J 0 0 .
In :6 0 n It 1/1 1(') 0 I)

0 0 0 0 0 .0 0 In 0
t1 10 I-. 0 " I..... 111 0 0 ?l

0 ,J 0 0 0 ( iI It"') 0 ("\

.
Total

•.....))Ay ~ "$'....11-'1 G-J'1- .
eDllcat~ lio. 01 No. of foung per

Coo('·. Day 1 T J 'ol :3 b I 8 9 10 't'ouno Adul ts Adult .
0 C> 0 0 0 0 0 0 n fl
t'1 0 C 0 <:> a 0 0 ~ 6
n 0 t':l 0 f"\ 0 0 0 ,-f"l t"l

0 10 n 0 0 6 6 C> 0 0
0 0 0 o 0 e» 0 1') 0 0
0 I........ r'\ c--. 0 0 0 0 0 0

• I

d I
:rota I I .

.»: ,

~-I\-qt./ (.,..\+

0"

'?1'L'""qt

'J.'! 1l'"~ !o-'} c..~

~ 00 .. .
'6. I ~.z..

~11(

lIf'tO H4M
7..10 -

'JlltN .'r\1Ir .
~.-JII 4tl{

25",1 -
't M'!j, .

,
pH ( t7~

g.? of "0.1 ••
f . ;. ft\f/;-,

(4JJf) {1ArfO ~ •.. IJ .
21-0

.,
reo MUMU"4

~flP PUt .
'2...5.2., :

..
bOo .

4~ MM

... " ..,

I
·'1

-T--

I I. I
!

I
I
l I

. JI~Y ~ 8'- 12-g

#11 DtJ
=l.t

7'~ ~fltr

UvP340 HMP .

'310- - No,A
.

b,J1 !I~M

1efftl IM~.
2.5.1- -

't . Jrt11t

<, eo1icate Ho. 01 110. of 'Young ~er

COliC. M-~ 1 4l J ~ ) !) I I (j 9 10 )'OUM Adul ts Adult-- I
t-:... -f--

F:.:. '7 .. -
:J ...... I--. i

I) --.:..:..
I -'--
d. --..

I rota /

h1\1.l 3 "tT-ll-'1 'J1: ..
eoIlcate Ho. or ;~o. or '(oung per

Cooe::. l.Iay / 2 I 4. 5 e ) d 9 l\J rOUM Adul t.s Adult
0 ~ c' -6 (7 0 0 0 ~

0 D 't () ') 0 0 0 '~~ ,.,. . .
0 In n o .'~ 17\ IT 'A .
I"l o ~ 0 !") '(5 11'\ 10 ,e t"'\

b Q In 0 'n 0 -,,-
7\ ( I"'.

13 f) 'f" 0 0 0 r-, 0 o-, I,... t'I :
II
Ij

-' rota/ .. ,
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. t:>'Pty ,-.:," i-- 17-' f 4 0- .... • •. -. eo' cHe . ~NO. or ,liO. 0' loun, per
Cone: uay I J • (, r .8. 'J llJ Younet Adults Mat

0 ) 'D It' If') q. 0 0 r:
T, 0 0 z, 0 .:? () 0 r: .

0 ) 0 J ~ 2- 0 z, r
,r-. C'I ('? e: I' ,'7, tJ. o '(".
0 f) (J /) 0 n q. 0
r» n i"\ O( n rv , rl 0 p

.
fotal .

,. _./.,/.

•
~~ ( '(}Q

8.1 of 7'1""• .
i. /ltfh-, . .

t4JJP IjA4'Q ~ '.

1'1D
'i , •.

'00 . MU
WAtrt · ~

~.Jl1f ~fAt .
·.·2.5·1-.1 7°'
.

~~ . MU

, ,"1
I
I

.i

••

!

ft'i 'a -, -
eplleat! 1110. or Illo. ot foun~ ~et

Cone Day J 4 :;, ) I 9 ,1:.1 Younq Adults Mult
~ ~ ') r. a o 1 ~ r:.. ~ e (' 0. 0 ~- r
:; ( ~ '" Die 1..1 ~

ILJ s; r. 0 , (") .3
:;, ,~, z; 5 ., 1'2 " 2-
G f 0 ") 2- () I~ n '"I

s
Iota I

............ . " epileata ,No. ot ,No,. g,t Young Pitt
Cone Uay-- I-..l z J " s iii I Ij 9 IfJ Younq Adults Ad1JI t

:L -'-. --. --. --- .-- - ............
r-..,

10 ta' .

...... ·DA~ lc 8'- ,$" • ..}

Reo I Cato! No. or 11'0. or Toun~ pt I"
COIlC', Ua.., I t· .. ) 0 8 9 10 roun~ Adul ts Adullt - •

/, 1.4 ~ I~ r: c 'In 10 ,
<.< ., /0 (~ tl- l., fl.-- '? "..

J ') :J o 0 Z- '< 2 Z- .f"-,, ., 'Z... "l 0 'r' J .f
) ( "" '" I 10 (. -'i ~ 10 0
b ItJ J./.- r-. 1 1- ( ( ';? (') '-

• I

tI I
ITota I 1 ,.

?r-IS-qt! 6J.L
~~

1.~ .
IJ'q6

o~ 5
~"

8"-1 -q
~ 00 ..

1-.0 '?D (O.M
uo» 1-!4M
2~O 100

vl"N ·....M·
f\l.4l! HI(

15.1, 10 '.
'~ M'l/, .

.v~y •
pJ.f Q~

" -:f/t
UNq ~p ..

"',A ·
vlf.ltf ·

1Ut\f 1M!!' ·.
't . ~1h ·

eolitate 110. of NO. or Toun~ Ole r
Cone:. Va"! I ~ J ~ ) e I I d s IU Youn<J AdultS Adullt

I

/ '. .
:. I

I)
_ J

~'

ITotal

j(eo 11 care 110. or .'00. 0' lounq pel"
Cone. un I " J .. ' ) () I ~ 'j IlJ YQtlnq Adut ts ,Adult

,. , .- j .. -

• I ,
)

l)

._ i/

I:t
: IToUI .

-~- I
--- ...- . ~-..-_--_._~------~- ---~
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Ceriodaohnia Survival and Reoroduction Test

fisher's Exact Test

Hypothe~il'j: Tel!l1: (0.05 alphn)

Start Date:
End Data:
~",m"',, n",t..·
'IW'",".I""'~~""'_.

Comments:

Conc~%

N Control
6.25
12.5

25
50

100

16 Aug-94 13:00
24 Aug-94 14:00

Alive
10
8
10
7
o
o

Test ID: . 357-18 Sample ID:
Protocol ID: EPAF 8Q Sample Type:
llh.. I\i<::t I\I",m",,· r::llR T ""cot .<:::"",,.i,,,,c:·

, \I '''''IJ ..... ' .'-"1"-" .....,.,,...... • _ ..... '"""1"-_01 ......,.

Res (>n~~:

Dead Total Fisher P
0 10
2 10 0.2368
0 10 1.COOO
3 10 0.1053
10 10 0.0000
10 10 0.0000

HOEC LOEC ChV TU

25 50 35.355 4
Proportional Response

Conc-% Mean Iso N-lso
N Control 0.0000 0.0000

6.25 0.2000 0.1000 0.1000
12.5 0.0000 0.1000 0.1000

.,J; n':l.nnn n':l.nnn n':tnnn...... v.vvvv V.~..., \J".v'IJVV

00 1.0000 1.0000 1.0000

100 1.0006 1.0000 1.6600

100

7 r
I I

10

Conc-%

•

Trimmed Spearman-Karber

-----.. --.------.------------.--. ----- ...----.-.---- 50

o.s ~
U.81

tn 0.7.j
iii
&0.6
~ 0.5
a::
2" 0.4
n, 0.3

0.2

0.1 1
a +-I-~~~~~..---..--~~~...,...j

1

LC50 95%CL

28.646 22.048 37.2,9
29.853 20.744 42.963
28.646 22.048 37.219

Q
6

'i0
20

Aut~10

Alpha Trim-%

"P"_. ~_I_ .... "Ir\ ........
I UXv<1IC V,+.UJU,+I

-1-
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Start Date:
End Date:
~~m,..,l;::> r1.....,.
-W'~it"i- ~-,-.

Comments:

Ceriodaphnia Survival and Reproduction Test
16 Aug-94 13:00 Test 10: 357-18 Sample ID:
24 Aug..94 14:00 Protocol 10: EPAF 91 Sample Type: EFF2 Industrial

t.nQI\/d I\I=-mt>· r.;t.~ T;::>d !=:,..,.,ri.,c:, r.r1 r.t>ri"r1.. ,..,hni.. r1l1hi ..I,. 1_.,-,. i ~""'":li_. .....,. '"-' I _-W''- ...... t"'-................. "".... _ ......_'-'I....y. If U'"'" ~....,......
Response: Reproduction

Untmnsfonned D~t~

Conc-% Mean N-Mean Mean Min Max CV% N
N Control 26.60 1.000 26.60 14.00 34.00 23.39 10

6.25 10.60 0.398 10.60 2.00 26.00 78.96 10
12.5 11.110 0.417 11.10 0.00 19.00 46.42 10

25 10.1'0 0.380 1!0.10 0.00 15.00 40.81 10
50 0.00 0.000

100 0.00 0.000
Auxiliary Teets Statistic

8 9 10
14.00 34.00 34.00
17.00 9.00 2.00
14.00 14.00 6.00
11.00 12.00 9.00
0.00 0.00 0.00
0.00 0.00 0.00

t

Stat Critical iYiSD NRESP NDOSE

*5.798 2.137 5.896
*5.617 2.137 5.896
*5.979 2.137 5.896

1 2 3 4 5 6 7
23.00 25.00 29.00 24.00 31.00 30.00 22.00
26.00 17.00 3.00 3.00 8.00 3.00 18.00
10.00 12.00 13.00 10.00 13.00 0.00 19.00
10.00 8.00 11.00 11.00 14.00 15.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

Skew Kurt

df

,.." .. n,.... ..
U.IOO"

Critical

0.979 nsis -0.053
4.656 11.345
MSDu MSB MSE F CriticalTU

N Control
6.25
12.5

25
50

100

Conc-%

1"'\.0. __ : __ "AF:"..I_ T __ .&=_-': __ "' :1' ..r.:_j,.",,:L.~ __ '_ ... """ .. n'-
~f1l:1!.m l>-\(\/III\~ I est 1I1UIt:1:Ht:~ nOJrTI~1 U1~UILJUUUllU.l :> U.U IU}

Bartletrs Test IndIcates equaJltyof vanance (p =0.1988 )
Hypothesis Test (0.05 alpha) NOEC LOEC ChV
Dunnetrs Multiole Comparison <6.25 6.25 6.1367 641.67 38.072 16.854 2.8663 3,36

Prop Response
Conc-% I~o N-NlQan N-JQO

point Estimate so 95%cL Skew
!C1* 0.106 0.015 0.092 0.149 2.025
iC5* 0,528 o.on 0.461 0.745 2.025
IC10" 1.056 0.154- 0.922 1.491 2.025
IC15jOf 1.523 0.231 1 ""..,..... .... ....,..,...

2.025.,;)O"c "c•..<:~o

1C25- 2.639 0.386 2.304 3.727 2.025
lC40" 4.222 0.719 3.686 5.964 3.139
tcso- 5.278 2.947 4.608 10.457 5.329

t

1008060

Conc-%

4020

Linear Interpolation(ICp) with
80 bootQtrap r9i1ampI9i1

0.8

Q) 0.7
enc&. 0.6

l1l. 0.5 - -----.-.. -----.- 50

n n"
l ~:; ~ I I

0.2i
r
·························.. ··..· ·..·..·..······t25.-- ······ ·······..····f15

0.1 .
o "" Ii' , ii' , , , i if' , I , , , ,

10.80 0.6010 0.0921

10.85 0.5827 0.5921
10.10 0.6203 0.6203
0.00 1.0000 1.0000
0.00 OOסס.1 1.0000

'l~ ~n
.LU.vv

6.20

12.5
25
50

100

ToXCalc v4.01047
-/0-
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--

Notes
Survival at Clay

2 3 4 5 6 End'1

!3 ,
!5 1

!9 1

!4 1
·11 1

·10 1
!2 1

14 1

·w 1
·J4 1
!6 1

17 1
3 0
3 0

8 1
3 1

18 1

17 1
9 1
2 1

10 1

12 1
13 1
10 1
13 1

0 1
19 1
14 1

14 1

6 -- ,--_.- - ....--'-- 1

I}: G,;....:A:;:..B _

al
~ AUl::l-J-9.:..4~ _

nber

ounq Sex

Tasf: Cerioduphnia Survival and Rs!!,roduction Test

~ecle8: CD Cerlodaphnla dubia
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Test Number Nur

Poa II:) Flep Groups 01 Young ofY.

1 1 N Contrell 23.000

2: 2 N Control 25.000
3; 3 N Control 29.000

4. 4 N Control 24.000
5; 5 N Centro] 31.000

Si 6 N Control 30.000

7' 7 N control 22,000

81 8 N control 14.000

!II 9 N Control 34.000

1lJ 10 N Control 34.000

1'1 1 8.250 26.000

1:2 2 6.250 17.000
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M 4 6.250 3.000
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2!5 5 12.500 13.000
21; 6 12.500 0.000

2:7 7 12.50'0 19.000

21~ 8 12.500 14.000

2!a 9 12.500 14,000
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f-.

313 6 2S.000 15.000

3~7 7 2S.000 0.000
f-

313 8 2S.000 11.000

3!, 9 25.000 12.000

41) 10 2S.000 9.000

4'1 1 50.000 0.000

4:2 2 50.000 0.000

4:3 3 50.000 0.000

44 4 50.000 0.000

415 S 50.000 0.000

413 8 50.000 0.000

4:7 7 50.000 0.000

413 8 50.000 0.000

4!3 9 SO.OOO 0.000 -
SI) 10 50.000 0.000

5'1 1 100.000 0.000

5:2 2 100.000 0.000
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54 4 100.000 0.000
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5:7 7 100.000 0.000

513 8 100.000 0.000
f-

5!, 9 1'00.000 0.000
I--

'----
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PO Box 1437, Newport, Oregon 97365 (503) 265-7225

NORTHWESTERN AQUATIC SCIENCES
~\ DIVISion or Nl\S Associotes. Inc.~-----~~

December 12, 1994

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed is test report No. 357-19 for a Ceriodaphnia dubia dual endpoint
test. As in the previous Ceriodaphnia chronic test (No. 357-18), tAis test
failed to meet DEQ guidelines for acute toxicity. The chronic test also
yielded similar results as previously; the NOEC was <6.25% effluent, the IC25
was 1.89% effluent, and the 7-day Le50 was 15.1% effluent.

If you have any questions about these test results, please call me at (503)
265-7225.

Sincerely,

~?'i~~
~~Uhler
Project Manager

Encl.

scoEPA00028596



NORTHWESTERN AQUATIC SCIENCES--------------------:----

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-19
Title: Cladoceran (Ceriodaphnia dubia) dual endpoint (acute/chronic) test

using static exposure to Wacker Siltronic Corp. outfall effluent.
Protocol No.: NAS-XXX-CD2, August 2, 1990. Revision 1 (1-18-92). Based

on U.S. EPA. 1989. Method 1002.0, Cladoceran, Ceriodaphnia dubia,
survival and reproduction test, pp. 105-146. l!l: Short-term methods
for estimating the chronic toxicity of effluents and receiving waters
to freshwater organisms. Second edition. EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR,

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: G.A. Buhler, B.S., Proj. Man./Study Dir.;

L.K. Garrison-Nemeth, B.A., QA Officer; G.J. lrissarri, B.S., Sr.
Tech.

Study Schedule:
Test Beginning: 10-13-94, 1:30 p.m.
Test Ending: 10-20-94, 2:00 p.m.

Disposition of StUdY Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronics Corp. effluent; samples are 24HC. Details

are as follows:

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed comtainer in the dark until
tested.

11
II

NAS Sample No. 2615E
Wacker ID 94-61
Collection Date 10-12-94
Receipt Date 10-13-94
Conductivity (pmhos/cm) 700
pH 6.8
Hardness (mg/L) 220
Alkalinity (mg/L) 40

2639E
94-63

10-14-94
10-15-94

720
7.3
240

60

2640E
94-65

10-17-94
10-18-94

600
7.4
150
40

Test No. 357-19
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_____________________________________________NORTHWESTERN AQUATIC SCIENCES

DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 10-7-94
Water Quality: Conductivity, 260 pmhos/cm; pH, 7.6; Hardness, 110 mg/L as

CaC03; Alkalinity, 70 mg/L as CaC03.
Pretreatment: Aerated >24 hr

TEST ORGANISMS
Species: Ceriodaphnia dubia, cladoceraN
Age: <24-hr
Source: NAS cultures
Culture Conditions: Temperature, 24.9 ~ O.loC; dissolved oxygen, 8.1 ! 0.1

mg/L; conductivity, 264 ~ 5 pmhos/cm; pH, 7.8 ~ 0.2; hardness, 103 +

6 mg/L as CaC03; alkalinity, 77 =6 mg/L as CaC03' Photoperiod
16:8 hr, L:D.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 oz. polystyrene cups containing 15 rnl of test solutions.
Test ConcentratioNs: 100, 50, 25, 12.5, 6.25, and °% (control).
Replicates/Treatment: 10
Organisms/Treatment: 10 (l/repl)
Water Vohlme Changes ~ 24 hr: 1
AeratioB: None
Feeding: 0.1 ml each of YTC and Selenastrum suspension daily/beaker.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

inhibitioB of reproduction. Mortality was defined as lack of visible
movement during a 30 second observation period. Reproduction is
evaluated as the mean number of young produced per surviving female
cladoceran.

Water Quality and Other Test Conditions: Temperature, 25.0 ! O.loC;
dissolved oxygen, 7.7 ! 0.5 mg/L; conductivity, 673 ! 64 pmhos/cm
(100% effluent), 260 umhos Zcm (control); pH, 7.6! 0.2; har dne s s , 2.03=47 mg/L as CaC03 (100% efflueNt), 110 mg/L as CaC03 (control);
a Ika l Lnf t y , 47 ! 12 mg/L as CaC03 (100% effluent), 70 mg/L as CaC03
(control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
Test results are based on survival of the introduced cladocerans and the
numbers of young produced. The LC50 (survival) was calculated, where data
permitted, either by the probit or the Trimmed Spearman-Karber methods
(EPA 600/4-90-027). The IC25 (reproduction) was calculated using the
Linear Interpolation Method with bootstrapping (EPA 600/4-89/00la). NOEC
and LOEC values for survival and reproduction were computed usiFlg Fisher's
Exact Test and either Dunnett's test, T-Test with Bonferroni's adjustment,
Steels Many-One Rank Test, or WilcoxoFl Rank Sum Test with BonferroBi
Adjustment, respectively. The app~opriate test for the latter endpoint
was selected after evaluating the data for normality and homogeneity of
variance. Reproduction data at certain treatment levels were excluded
from the hypothesis test calculation if there was a survival effect. The
statistical software employed for these calculations was ToxCalc, v. 4.0,
Tidepool Scientific Software.

I
I.::..
Ii

Test No. 357-19

-_._~-------_._------.- ---
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______________________NORTHWESTERN AQUATI C SC IENGES

PROTOCOL DEVIATIONS
There were no protocol deviations for the main test. However, the
reference toxicant test results exceeded the laboratory's control chart
control limits for the reproduction endpoint. The sigmificance of this
result for the present test is considered in the next section (Reference
Toxicant Test) of this report.

REFERENCE TOXICANT TEST
Test No.: 999-422----
Reference Toxicant and Source: CdCI2-2.5H20 , Mallinckrodt, Lot No. TNZ.
Test Date: 10-13-94----
Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 9.07 pg/L Cd; 7-day IC25, 4.85 pg/L Cd; NOEC, 3.0

pg/L Cd. The IC25 result exceeds the laboratory's control chart
warning and control limits.

The reference toxicant test (Appendix III) run conourrent with this
study yielded a reproduction IC25 value (4.85 pg/L Cd) that exceeded
the laboratory's control chart upper control limit (4.29 llg/L Cd)
based on all tests as of this report date. The survival LC50 for the
test (9.07 pg/L Cd) was within the control chart limits. NAS's
control charts and reference toxicant database for this test are
shown in Appendix IV. The growth control chart clearly shows that
the 7-day IC25 is grossly different than the normal response in this
test and might be interpreted to mean that the organisms were much
less sensitive to toxicants than normal. The survival chart,
however, suggests that the organisms were normal to more sens I tive
than average. From general observation of the organisms in the
reference test (No. 999-422) and the concurrent effluent test (No.
357-19) we do not have any reason to believe that the animals were
abnormal. We have not been able to identify any specific cause of
the abnormal growth response, but feel that it could represent a
laboratory error. We conclude, therefore, that this spurious growth
response should not disqualify the study and that the animals be
provisionally accepted as normal.

TEST RESULTS
Acute Endpoint: A detailed tabulation of the acute test results is given
in Table 1. There was 100% mortality of daphnids exposed to 100% effluent
after 48 hours. Therefore, the effluent failed the acute test according
to Oregon DEQ gui de Li ne s (DEQ Whole Effluent Toxicity Testing Gui dance
Manual, January 1993).

Chronic Endpoint: A detailed tab~lation of the chronic test results is
given in Table 2 and Table 3. The biological effects, given as the NOEC
and LOEC for survival and reproduction, the Le50 for survival, and the
IC25 for reproduction are shown below.

I
~OEC (%)
LOBC (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Test No. 357-19

Survival

6.25
12.5
15.1

(10.0 - 21.7)
Probit

-3-

Reproduction

<6.25
6.25
1.89

(1. 81 - 2.00)
Linear Interpolation

scoEPA00028599
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Table 1. Ceriodaphnia 2-day (acute) survival data.

Effluent concentration (%)

"

Control 6.25 12.5 25 50 100

~umber exposed 10 10 10 10 10 10
Number dead 0 0 0 0 3 10

Table 2. Ceriodaphaia 7-day (chronic) survival data.

Effluent concentration (%)

Comtrol 6.25 12.5 25 50 100

Number exposed 10 10 10 10 10 10
Number dead 0 1 5* 6* 10* 10*

*Significantly different from the control (P=O. 05) .

Table 3. Ceriodaphnia 7-day reproduction data (Number of young produced) .

Effluent conceatration (%)

Replicate Control 6.25 12.5 25 50 100

1 33 9 3 1 0 0
2 30 9 6 4 0 0
3 33 7 3 0 0 0

4 29 3 1 1 0 0
5 26 3 1 2 0 0
6 28 6 2 3 0 a
7 35 3 5 4 0 0
8 35 2 4 2 0 0
9 33 9 2 2 0 0

10 27 2 7 0 0 0

Mean 30.9 5.3* 3.4* 1. 9* 0.0* 0.0*

*
Signif icantly less than the control (P=O. 05) .

Test No. 357-19

~~----------------~--
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

CLADOCERAN (CERIODAPHNIA DUBIA)
SURVIVAL AND REPRODUCTION TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiviNg waters using the cladoceran,
Ceriodaphnia dubia (EPA Method 1002.0).

,,
t: i

f -
r .:, ..
i.. .

r.·~..····'z

r
L

2.

1.2 Summary of Method: Neonate «24-hr-old) Ceriodaphnia dubia, are
exposed for seven days (or until 60% of surviving control organisms
have three broods of young) to different concentrations of effluent,
receiving water, or cadmium reference toxicant ia a static-renewal
test. The test chambers are 30 ml borosilicate glass or plastic
beakers, each containing 15 ml of test solution. Ten replicate
beakers, each with one neonate, are employed at each test
concentration. Test results are based on survival of the introduced
cladocerans and the numbers of young produced. The data analysis
includes calculation of a 7-day LC50 and IC25 for mortality and
inhibition of r-epcoduc't i on , respectively, and the determination of a
NOEC and LOEC for both survival and reproduction using appropriate
parametric or non-parametric tests .

STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name ~ Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test LocatioB:

2.5 Laboratory's Personnel to be Assigned.!Q. the Study:
Project Manager/Technical Director:
Qual. Assurance Officer:
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run cOBcurrently.

-_._-_........ _._.- _.- -"'-'-~. ---~.- .~._---- -- - --._-- ---_._+-._--~~---_.---- ----------
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

"'"r·

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Laboratory Practice regalations effective December 29,
1983 (40 CFR Part 792).

3. TEST MATERIAL

An effluent or r ecerv i ng water sampl e . The reference toxicant is cadmium
as cadmium chloride (1.0 mg/ml stock solution used to make test solutions
daily) .

4. DESCRIPTION OF TEST SYSTEM

4.1 Preparation.Q.f. Test Concentrations: Test concentrations are prepared
by manual dilution of efflaent, receiving water, or cadmium working
stock solation with dilution water. Prior to mixing, both effluent
and dilution water are aerated, if required, and b~ought to test.
temperature.

4.2 Test Chambers and Environmental Control: Test chambers are 30 ml
borosilicate glass or plastic beakers holding 15 ml of test solution.
Temperat\:lre and photoperiod control of test chambers is provided by
incubation in an environmental chamber or water bath.

4.3 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, paragraph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned asing a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
Bypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilation water just before use.

5.

6.

DILUTION WATER

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70 mg/L as CaCOs ' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

TEST ORGANISMS

6.1 Species: Cladoceran, Ceriodaphnia dubia

6.2 Source: CeriodapBnia neonates are s\:lpplied from the NAS laboratory
culture. The original cultare was obtained from the EPA
Environmental Research Laboratory, Corvallis, OR.

6.3 Age at Study Initiation: <24-hr-old neonates; and all released
within an 8-hr period.

2
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6.4 Pretest Culture and Handling: Individual cultures are used as the
immediate source of neonates for toxicity testing. Source cultures
are handled in a similar manner as test organisms for at least seven
days and the neonates are then used to initiate tests. Source
cultures are transferred to new medium and fed at least three times a
week (e.g. Mon, Wed, Fri). Records of the source cultures are kept
and if mortality exceeds 20% or if less than 15 young are produced
per week. the cultures are not used as a source of neonates for
testing.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of neonates to five
effluent, receiving water, or cadmium concentrations in a logarithmic
series and a dilution water control. A 50% dilution series is
recommended. Exposures are for 7 days or until 60% of the surviving
control animals produce three broods. Each treatment consists of ten
replicate test containers each containing one cladoceran. A
stratified random design is used for beaker placement.

7.2 Effect Criteria: The effect criteria are: 1) mortality, and 2)
inhibi tion of reproduction. Mortality is defined as the Lack of
visible movement during a 30 second observation period. Reproduction
is evaluated as the mean number of young produced per surviving
female cladoceran.

7.3 Test Conditions: The test temperature employed is 25 + 1°C. The
photoperiod is 16 hours of light and 8 hours of darkness.
Illumination is supplied by daylight fluorescent Lamps . The test
solution is replaced once daily.

7.4 Beginning of Test: The test solutions are added to the test beakers
and food is added. The test is then begun by addiBg one neonate to
each test container.

7.5 Feeding: The organisms are fed when the test is initiated, and daily
thereafter. Food is added to the fresh mediMm immediately before or
immediatedly after the adults are transferred. Each feeding consists
of 0.1 ml YTC per 15 ml test solMtion and 0.1 ml Selanastrum
concentrate per 15 ml test solMtion.

7.6 Test Duration, ~ and Frequency of Observations. and Methods:
The test duration is 7 days (or until 60% of surviving control
organisms have 'three broods of young). The type and frequency of
observations to be made during the test are summarized as follows:

~ £f Observation

Biological Data
Survival (of adult)
Reproduction (young produced)

Physical and Chemical Data
Temperature (two locations in

environmental control system)

3

Times Qf Observation

Daily before transfer
Daily after adult transfer

Daily
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Conductivity, hardness, & alkalinity
(control & each new effluent sample)
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Daily before and after
solution renewal

e.g. Days 1, 3, & 5

8.

During the test, dead adult organisms are removed every 24 hours and
--the young are discarded daily after counting. Dissolved oxygen is
measured in each stock test solution using a polarographic oxygen
probe calibrated according to the manufacturer's recommendations.
The pH is also measured in each stock test solution using a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is measured with a calibrated mercury thermometer or
telethermometer. Conductivity is measured with a conductivity meter.
Hardness and alkalinity are measured using test kits.

7.7 Criteria of Test Acceptance: The test results are acceptable if: 1)
survival in the controls is at least 80% and reproduction in the
controls averages 15 or mor-e young per surviving female. At least
60% of surviving females in controls should have produced their third
brood.

DATA ANALYSIS

Test results are based on survival of the introduced cladocerans and the
numbers of young produced. The data analysis includes calculation of a 7­
day LC50 and IC25 for mortality and inhibition of reproduction,
respectively, and the determination of a NOEC and LOEC for both survival
and reproduction using appropriate parametric or non-parametric tests
(e.g. Dunnett's Test, Fisher's Exact Test, or Steel's Many-one Rank Test).

9. REPORTING

The final report of the test results must inclMde all of the following
standard information at a minimum: name and identification of the test;
the investigator and laboratory: information on the effluent; information
on the dilution water; detailed information about the test organisms: a
description of the experimental design and test chambers and other test
conditions including water quality; definition of the effect criteria and
other observations; responses, if any, in the control treatment;
tabulation and statistical analysis of measured responses; a description
of the statistical methods used; any unusual information about the test or
deviations from procedures.

10. STUDY DESIGN ALTERATION

Amendments made to the protoco I must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protoco I must be
described and recorded in the study raw data.

4
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA nUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

Test No. 357--/ J
COVER DATA SHEET 1('

J ~" I" I 'f.
o tJf(J-t f ~ L .oN '7

Investigator ,- (1+-"f1.-"-I _
I

MATERIAL
Oeser i pti on: Dr..df;,IJ-
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (prohos/cm):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

STUDY MANAGEMENT ,
Client: WAckM >;lfr,.v,&t.1 Cv1JJ -=ftZoo t::::-w &.c.v::f
Client I s Study Monito~ e?y- :tiM 1€Qh,;,J·u1d
Testing Laboratory.: NorthwesteIB Aquatic Sciences
Tes t Location: d~4~.f 4 kl.·~ L
Laborator y l s Study ~ersonnel: , ~_ I

Pro j. Man. /Study Di r. ~-I.6,,:p.·4~.-&B,L.j.wb~..::.li.;.;:I!....~~-------
QA Officer L.K.- ?rn((/i~<v1r- &~-h..
1. b,Ji \lZ.lSSAA~' 2, _
3. 4, _

Study Schedule:
Test Beginning: IC-i'3-Q'! t:}D P Test Ending: lC-!/}_CfI/ 1.CO P

. q'f- 6 '3 ~4~ &~

? '!-Iv C."'fJ ( ,,-,%1<.«' ;t 7 '1-hi~
7,. (;lfJ! z..,-,~qe U'KJ e 1\

10-17,-4'1 P1 '14"1 Ic-t1-l)<!
10-11 -Cfj Iv"" r=tf Ie _.;%-')'1

'100 :t1P "00
G,.~ 3=-3 1·'4

'2 z.o '7..- ItQ , 5"0
tjo va t.Jo

TEST

DILUTION WATER
Description: Moderately hard synthetic water (prep'd from Milli-Q water )
Date of Preparation :....:t~O::-----'T---'~---'q'-'<./'--- _
Water Quality: Conduct i v.i t y (pmhas/cm) U$'D pH =1..l....:..:.f.c:=:.-----

Hardness (mg/L) 110 Alkalinity (mg/L)_T.L..O.:::.- _
Tre atmen ts: Ae ra ted 24 - hr .• --J&L.J.""'eg"='~~c-"""'·~-;;.=:b....;>"'_·~?=--:..J.....;It<.:...:.::i!.."-$ _

TEST ORGAi'H S~-~S

Species: Ceriodaohnia dubia, cladoceran
Age: «24-hr: all released within 8 hr)_<:...Z::;:."I....;·--.:..H;.:..,(.-'--'. _

Source: (NAS CHI tures) "''''5. <:-i.t~-W~;
----'--'--'-""-...;...:;;.=--'-'::;..:;:.~---------------~

Acclimation: See seperate data sheet

n
U

TEST PROCEDURES AND CONDITIONS
Test concentrations: (100%, 50?o, 25%, 12.5%. 6.25%, 0%) lo.p""V, Zlf n-r-)

~ ?[jA~
Te s t -c:"""ha-m"""':b-e-r-s-:-'-30-n~11:---b-e-a-k-e-r-s-) -3=-O-I--·"4-L.---!.jLA~ii<~jA.,s., .;.......;.:c:;:::.v~p->----------

Test volume: (15 ml) 1,-.."" L-
Replicates/treatment: (10) _~to~~_~
Organisms/treatment: (10) IdZ'!r:t'eIJ
Test water changes: Daily
Aeration during test: None
Feeding: 0.1 ml each of YTC and algal suspension daily
Beaker placement: Stratified randomization

8/1/90
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------~---------~
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NORTm1ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CO
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET (CONTINUED)

Inves t Igator-

RANDOMIZATION CHART

11.. 'S f..:,.2.5" Z'b I ~ I l2.5"" i 100 12-5 G:>.2..:5 50 t'1..S-

",1.5 2.5' I 5U I Lo~ I rt 1t.:.· 25 2.,5 50 I Of} ¢

(,i ¢ 11Z.5 If..>:2.~ I 50 1 12 . 5" 100 .-2..5 '2..5 jp,z.S

so 12.5" 10C I 50 I ICO I ¢ G:> ;2.5 oz.:> ¢ 2$

'100 50 G:. .-1.:5" 1,2.? I '2.5 I 2~ so d &:2.'5" 5"0
I

-2. 5' I cI I 2~ IG:.,2 5"1
I

d 11..5 IC~ I100 50 I tOO
I

,

MISCELLANEOUS NOTES

r:;
'i.;_

Li.
TCS1 e.c ).3CC;~1 at.:)

l%)

IDO

5'0

2.5"
)2.-:>

6,2.5'"

9

"t5
3-=1.5"

t s.ss
9.~

91

_'7 _
c-

-~--~----~---,

VC L 1)iL\l'LlQ;..,} wk1Cf-

<.:eli_)

o
,+-5
it!. , ';::)

I?L 2~

i &tD. (P

l5'D
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NORTlHmSTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

~est No.3a4~

DAY 0 (10/13I'H) ~.J1-

Investigator _

Cone. DO (mEr/L) nH
(,> % ) Old New Old New I

Hizh ( /€J;; I / "1.7- ) t..l{ I
Med. ( ?'l j / 1.'3 7 Lq j

Low ( c:7.,)' I / 'T.'1 I / "=1.'Z..
Control V ~,O / -=f.~

Temp #1 (Oe):
Temp #2 (OC):

24. "I
2.5.0

Notes: _

DAY 1 (10 /d /q") ~J1:..

Cone. I DO (m<T/L) DK III

( "10 ) l Old New Old NeN !

High ( IOC ) t
-::J.~ ":1.4 =l•.f ':1.:; !,

Med. ( 1. "S ) : ":1'.1 1,'1 :J.1 1.5 :
Low (~.1.~ ) ! '9.0 ~.c I ~.'if 1.~ ~

Control I :J:L '8".D Ii -:,..'if -=f.(P ,

Temp #1 (oG):
Temp #2 (OC):

Notes: _

DAY 2 (rO/Cf/'"i'i) fu+,S

Temp :1 (OC):
Temp #'2 (OC):

Notes : _

DAY 3 (/0/ 1{;11 tfc.fl W
I

Net..,
Temp #1 (OC):
Temp #2 (Oe):

Not:es : _

8/1/90
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• ':l' NOaTm'iESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
/ CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET .

Test No .3)1-'~1~

DAY 4 (loll--WCfj ) C:.oi:L

Investigator

Cone. DO (rn!T/L) oH
(.. "'/0 ) Old New Old New

Hig:h t n» 1 - - - -
Med. ('7,,';- ) 7.4 'iIi.O I 1-.~ ".:1.~
Lot.. ( ',,1;,) 1."1 s.l "1"? "=1.3
Control I "':f. '?J ~., .. '=I.~ 1.1-

Temp #1 (OC): 2't.'l
Temp #2 (Oe): ZS-.O

~" -'''';

Notes: _

DAY 5 (I C /1'8 /')t> (;.J:1

Notes: _

;

,'0'_0.

r, .

~, .;

n
~- ·,0

L

Cone. DO (mg/L) I D)-l

( 0/,. ) Old New Old New
Hip-h ( leo ) - - - -
Med. ( 20:;- ) 1.~ ~.O 7.{g "1.1-
Low {/.~. 2.:» '1.:3 $.0 '7-'( 1.~

Control I '"1.1- %.0 ·:'.1 1·{,.,

Conc. DO (mg/L) pH
( d-J_ ) Old New Old New

High ( 100 ) I - - --
Med.f Z.5 ) ".:1:2.. ":I.cr ":l.¥ i.+
Low ( 1-,25) '=1.3 8.0 -=t.5! 1.'6
Control "::1.1 ?o l.'j' ~'Ji' !

Temp #1 (OC): 2.4.'
Temp :2 (OC): 2.5,2..

Temp :1 (OC): 2~.~

Temp #2 (OC): 1.5".0

Notes: _

DAY 7 (10 /1.1' fez'!) GJ~

Conc, DO (mo-/L) t:H I
{ 70 ) Old Ne~'/ Old New i

Hi rrh ( 100 ) - - - - I
Med. ( 1J5"" ) "i.1- / , ~.CD /1
Low ( 6.2..51 ":1.1- / I 1.~ / ~

Control I "1.t ;/ II 7.t.. ./

Temp #1 (OC): 2.5.0
Temp #2 (OC): 2.5'.2.

["'.
.?;
,-,".

Notes: _

1-1- ~/4' '1,-<; ..0

0,> o:v 0" f

8/1/90
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". , NORTHrmSTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

SURVIVAL/REPRODUCTION DATA SHEET

( Test No .1S1- ---l1 Investigator

;u

Cone .I
.. Replicate No. ofjNo. of Young per

Day 1 2 3, 4 5 6 7 8 9 10 Younq Adults Adult
1 0 0 0 0 0 0 0 0 0 ,0

2 0 0 0 c» e» C> ,.... ,.... t"') r\

3 0 0 0 0 o 0 0 0 0 0
4 l.a t, ~ t. <" Ie. '=J ':f fa (."
5 Ji S 12., ::; ~ "l 12- II 11- c.
6 Ito I Ito ILl J.. 13 0 0 0 , o I I
1 b 0 0 J2- 0 J7- I 10 ,-I 1'-' J5" I I
8 I .' I I

0/0 lotal 1'1,~ I~o "'j' 1,-q l'tlB 1.-"3 ?) 3) 1"2,?, 1;"}- I In I

Cone.I I Replicate ~lo. ofiNO. atl (cung per
Day 1 \ 2 3 4 tJ 6 7 8 9 10 Younq Adults Adult
1 010 0 0 o ole 0 c I (1 I I
2 10 10 b 0 01 0 0 A o 0 I
3 o 1010 e:, 0 0 o 10 0 b I
4 I I 2> I I 0 2- (1 t i z, z, f"'I

S- 5 (0 14 'ill z.. I r.f I 0 " r:; I I
6 ()IO 010 \ 0 0 0 0 0 2- I I

I I 12.12.12. I 2-1 I 10 13 ,.., I I 1

0/0 8 I I , I I I i
Total q I" "1" 1-'7 t:', I to -z, -z.....1'i I-Z-I , ~ct-

f

Conc .I
r Replicate INO. of No. OT! Young pe r

Day 1 I 2 3 4 5 6 7 8 9 10 Youna Adults Adul t
1 o I 0 0 o 0 01 0 a 0 0 I
2 010 0 0 r» 0 0 0 c 0 I I
3 01 of 0 0 0 0 0 0 0 0 I I
4- 010 I 10 0' f :3 t.. 0 r I

;) t> 313 (") ) ~1 J I I 2..1 0 ' ;t.. j) I j I
6 010 2..1 0 0 ' 01 1- -; I I I
7 Xel ~ o 0 0 I ~ I I

910 8 VII I' I , I ~ I I
t a ta1 I {71 lPI -!:> f. I f 1..- R, '11./ ;;"2... -:r I « j

I
I
I

-\-
.~~ .. _--------- ----.-_ ..- -
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NORTHWESTEflN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

SURVIVAL/REPRODUCTION DATA SHEET

( . Test No. 2(rrlj, Investigator

r-. _~

10

.. Replicate No. of No. of You.ng per 1
Cone. Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adul t

1 6 0 0 0 c 0 e 0 0 e
2 0 0 0 0 0 0 o n a b
3 0 0 0 rv 0 0 '" 0 0 0

4 D t 0 0 2. () 2- z, 0 o
) 5 () 2> () a 0 ~ ;. ,

c z.. 0
6 f) 0 (J 0 () 70 I c 0 I
7 I 0 0 I 1\0 ')(0 I

% 8 I , t I
Total I 1L./ 0 I In 1'> tl.l (1- n .... 1 0 I U

Cone .I I Replicate Nlo. of No. of '{oung per
Day 1 I 2 3 4 5 6 7 8 9 10 Younq Adults Adult

1 0 I 0 0 0 0 0 0 0 0 I c
2 Iyo 10 0 Xo XO D <9 0 0 ~j

3 1;(0 0 0 ola 0 0 j

4 I 10 j ... 0 c \, 0 " 0 '> 0 i
5 I °1 I I I
6 I j I I I I II

7 I 1 I I I I I

% 8 1 'i IJ 1
, 1 ~ 1 I I t

Total, 0 10 0 jO 0 C 0 0 0 10 I I 0 l

Cone .I
r Replicate No. OfINO. otl Young per

Day 1 I 2 3 4 ] 5 6 7 8 9 I 10 Ycuna Adults Adult
1 ><bl ~ " 0

Yo 0 0 Xc )c 0 XC! I 0 I
2 j l'to Xo 1)(0 I I
3 I j I , I I I
4 I I I I I I 1

0 :> I I I I I I I
6 ~ I I I I I I

to
I I I f I
8 I I 'ol lr ~

,
I ! it> I I I

lotalli: I 0 0 0 0 0 0 0 010 I n I

8/1/90
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r°~a I

~(' IL"-rz~'-,
I ellilcat~ il'O. or /lO. or loting g~r

COlle u.y l J .. :, I.J J ::I s ~O Younq Adult1 Adult
/ I 0 '-I )( -.z.. 3 7,

10 "Z..,. "S 3 2- '1 Sj 4 L
f" '- u , 1"'><' tJ n h "2. ..:

c- i- , ~ 0 J ':> => L
:, I.- .~ I 0 A Z- 0 I
0 S I S -~ r» r z... I ~

I I 0 '-I <:;"10 "'\ b L "9- 0
~ (p' "l- I 21 4 1.- '" 7._ '*::' ,

Iota I , I ~

....,........ . . .
>!.eallcna HO. 0,1 11.,. or Toun" per

Conc·, Uay I " J " 3 ~ I 8 '} 10 Younq Adults ),duIt .
"-

X ....
5 X
/)

• I

~ I
t o t a ] I ,.

!

,-

I
, I

.VlY •
~4 DtJ

, ~flt.

~N~ . PM-p

'{If.M ""',It .
1t/11.1 :Mr:. ,.

't . M1~ .

Reolicate Ho. at /lO. or TOunIJ )ler
Cone. \J.y l z J " ) o I I 'j 'j 10 Youna Adults Adllle

1 I
t.
J.. / .
.) I

()

J
.".

I fota I

ile!lllCata 1'0. or ;'0. 0: rOllnq pu·
COllC. uay I c J .. I.J 0 I d s IIJ Younq Adults Adult

. .
~

CJ,,'
Ij

: Tot.1.1 .. ,
--------~-
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fisher's ExactTest

Hypcrlh,,8i8 T~ (0.05 alpha)

start Date:
End Data:
':::",m"l", rv..t",·
,,",,""':Iill"'~- ~""' ..-.

Comments:

Conc-%
N Control

6.25
12.5

25
50

100

13 Oct-94 13:30
:20 O~94 14:00

Alive
10
9
5
4
a
a

Cariodaphnia Survival and Reprodlllction Test

Dead Total Fisher P
a 10
1 10 0.5000
5 10 0.0163·

6 10 0.0054
10 10 0.0000
10 10 0.0000

NOEC LOEC CI:tV TU

6.25 12.5 8.8388 16
Maximlllm LikQlihood-Probit Transform

,
..~

'..~

Parameter Estimate ..... SS% Fiducial Limits>:Ie

Slope 3.1993 D.nS7 1.6712 4.7275
Intercept 1.2257 0.9804 -0.696 3.1471
TSCR 0 0.3018 -0.591 0.5915
..... ~~ .... .... __. "L! ....~ ., nrn, "'!..I ___ !_I I ,! __ ! .... 7.5 I • •r-orm l"'rODIlS 70 l:lO"/o r-mucrai LImns

71 II /EC1 2.674 2.84 0.53 5.35
EG5 3.355 4.63 1.32 7.63 6.5 /1EC10 3.718 6.01 2.14 9.29 6
EG15 3.964 7.17 2.94 10.66
EC25 4.326 9.31 4.65 13.24 In 5.5 11,....

z5~
4.747 e 7.65 17.65 :is 5

~~~~~~~~~~~~~~~~~~~~~-~~~ - - ~ -~~ ~~ ~ ~ ~~ ~~ ~~~~~~~~~~~::
l:?

5.000 10.01 21.65 0- 4.5
5.253 12.68 27.41

EC75 6.674 24.68 17.66 43.40 .: 1--------.-.-----/-//-------------------------116
EC85 6.036 3;.89 22.i9 67.45

o~1----/--//-__m----------15EG90 6.282 38.05 25.64 92.19
EG95 6.645 49.42 31.41 148.19
EC99 7.326 80.70 45.05 368.29 2.5 """"'" ""'" """'" "'oo,,,

Control Reso Chi-Sq Critical Mu Sigma Iter
0.1 1 10 100 1000

0.000 2.365 11.345 1.180 0.3126 5 Conc-%

"T' ...... __ "'-_I_ •• 4 "." ..~

I ux\...cm; V.q.U/U.q,

-'1-

------~-----~-----~----
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Ceriodaohnia Survival and Reoroduction Test

Kurt

df
3,36

t

Critical Skew

8 10
35.00 27.00
2.00 2.00
4.00 -'.00
2.00 0.00
0.00 0.00
0.00 0.00

t

Sial Critical jijjSO NRESp NOOSE

*22.249 2.137 2.458
*23.900 2,137 2.458
*25.204 2.137 2.458

.~

Linear Interpolation(ICp) with
SO bootidrap rQQamplQ&

,.... "'.41"'" "n.n ,.., nn-.4 ....
U.:::tq:::t U.:::t 1::1 U,UO I.;)

6.535 11.345

MSOu M~!3 MSE F Critical
2.5588 1,891.7 6.6194 285.78 2.8663

0.8

Q) 0.7
U1
c&. 0.6
~ 0.5 " ,. - --.--.-- -. 50
..... nil

[;:; ~I I
0.2r ---- --. --- .--- -- -- _.----- ------. --------12 5

.--._-------._---------------- -- --....--.- .. -- 15
0.1

o l, ,., , I , , , , I , , , , , I , , , I , , I ,

o 20 40 60 80 100

Conc-%

TU

1 2 3 4 5 6 7
33.00 30.00 33.00 29.00 26.00 28.00 35.00
9.00 9.00 7.00 3.00 3.00 6.00 3.00
3.00 6.00 3.00 1.00 1.00 2.00 5.00
1.00 4.00 0.00 1.00 2.00 3.00 4.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

13 Oct-94 13:30 Test ID: ' 357-19 Sample lD: NAS# 2615E,2639E.2640E
20 Oct-94 14:00 ProtocolID:· EPAF 91 Sample Type: EFF21ndus1rial

An",l\td 1\1",....,.,. RC::r. T.,d .<::".,,..;<>c;.
I 'loI....... ,.." • """.11...... • '1L""",_ '~wlo _.,_....., __.

N Control
6.25
12.5

25
50

100
Untmmsformed Dttttl

Conc.% Mean N-Mean Mean Min Max CV% N
N Control 30.90 1.000 30.90 26,00 35.00 10.73 110

6.25 5.30 0.172 5.30 2.00 9.00 56.99 1'0
12.5 3.40 0.110 3.40 1.00 7.00 60.75 1'0

25 1.90 0.061 1.90 0.00 4.00 76.27 10
50 0.00 0.000

100 0.00 0.000
Statiatic

Cone-Ok
.... r"'_-w.,..., .,,,0"
.... vUI.UUI .,jU.;:)U

6.20 0.30 0.8280 0.8280

12.5 3.40 0.8900 0.8900
25 1.90 0.9385 0.9385
50 0.00 1.0000 1.0000

100 0,00 1.0000 1.0000

Oomments:

Conc-%

Start Date:
End Date:
.<::",rn"l., r'l",t.,·
............. • 1t'1- LJ_oi._.

POint SO 95%cL Skew
IC1" 0.0022 0.0725 0.0801 0.252
leO" 0.0109 0.3926 0.4006 0.252
lC10- 0.0218 0.7253 0.8013 0.252
IC15· 0.0327 1.0879 1.2019 0.252
IC25- .0545 1.8132 2.0032 0.252
IC40" 0.0872 2.9011 3.2051 0.252
icso- 3.n20 0.1090 3.6264 4.0064 0.252

ToXCaic v4.0l047
-/0-
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Test: cenooapnora Survival and Reproduction Test

Species: CO Certodaphnla dubla

TC::lIt ID: 357-19 _RTe::lIt ID: 999-422 An~::lII:R~C

Sample 10: NAS # 2615E 2639E,2640E Sample 'TVi>e: EFF2 Industrial
Start OatefTlme: 13 Oct-94 End DateJTime: 20 ad-94

Tom Nurnbe(' Number &urvlvllll lit Oft)'

POS 10 Rep Groups Survived of Young Sex 1 2 3 4 5 IS End Notes

1 1
--

N Control 1.000 33 1

2 2- !'!Control 1.!!0!! 30 I 1
3 3 NControl 1.000 33 1

4 4 N Control 1.000 29 1

5 5 N Control 1.000 26 1

~ s ~Cc~tr~! 1.!!!!!! 2!! 1
T T "'control 1.000 ~~ l'

8 8 N Control 1.000 35 11

9 9 N Control 1.000 33 l'

10 10 N Control MilO 27 1
11 1 11.250 1.000 9 1

12 2 6.250 1.000 9 1

13 3 6.250 1.000 7 1

1~ ! ~..2~!! 1.!!!!!! :! 1
1:J :J 0.2:JO 0.000 ::I 0

16 6 8.250 1.000 5 1

17 7 6.250 1.000 3 1

18 8 5.2::0 i.eee 2 1
19 9 6.250 1.000 9 1
20 10 6.250 1.000 2 1

21 1 12.500 0.000 3 0 --1.,.,
.2 1.2.~!!!! 1.!!!!!! ~ 1

Z:J :J 12.:300 1.000 :J 1

24 4 12.500 0.000 1 0

25 5 12.500 1.000 1 1

25 5 12.5!!9 1JJD!J 2 1
2T T 12.500 0.000 5 0

28 8 12.500 0.000 4 0

79 9 12_500 0.000 2 0

J!! ~!! 1!.~!!!! 1.!!!!!! t 1
:n 1 2:J.000 1.000 1 1

32 2 25.000 1.000 4 1

33 J 25.000 1.000 0 1

34 4 2::.000 1.000 1 1

35 5 25.000 0.000 2 0

36 5 25.000 0.000 J 0

37 7 25.000 0.000 4 0

:!8 !! .2~.!!!!!! !l.!!!!!! .2 e
39 9 2:1.000 0.000 2 0

40 10 25.000 0.000 0 0

41 1 50.000 0.000 0 0

~2 2 59.000 O.!!!!!! D 0
43 3 50.000 0.000 0 0

44 4 50.000 0.000 I) 0

45 5 50.000 0.000 0 0
..~ !! "n nnn nnnn !! e-- -_.._-- -----
47 7 50.000 0.000 0 0

48 8 50.000 0.000 0 0
49 9 50.000 0.000 0 0

50 10 50.!!00 0.000 0 0
:J1 1 100.000 0.000 0 0

1'oxcaic V4.i1

-1/-

------- --------~
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Test: Ceriodaphnia Survival and Reproduction Test

Species: CO Cenodanhnla dubla

Te3t 10: 357-19 RTe3t 10: 999-422 Anftlv3t(3): RSC

Sample 10: NAS # 2615E,2639E,2640E Samole Type: EFF2 Industrlal

start Date/TIme: 13 Oct-94 End OateJTIme: 20 Oct-94

Teet Number Humbor eunth..... tilt Day

Pos 10 Rep Groups Survived ofvoung sex 1 2 3 4 :5 0 End Notes
-- 100.000 0.00052 2 0 0

53 3 1~~.~~e !U!!lO !I 0
'4 4 100.000 0.000 0 0

55 5 100.000 0.000 0 0

56 6 100.000 0.000 0 0

5? t ~!!!!.!!!!!! !!.!!!!!! n e
:18 8 100.000 0.000 0 0

59 9 100.000 0.000 0 0

60 10 100.000 0.000 0 0

---~-- ------,.__.. ,.

i'oxcaic y4.0
-J,---
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:1'''~''"''':''t1

.H~~."'..&.'-"

CHAIN OF CUSTODY RECORD
''''loIlHum1)er .".--

p

Cli~nlMmo Projector ?Of / Anllyns reGulred / "y
Wacker Siltronics Corp. P357

.t.::~:eu p~n··503~24~-2020
..

7200 N.W.
. ..

Front Avenue -Y. J>
.~

Ci:y. S:al., Zip IRepon aaemion ~

Portland,
~a "r:i

OR. 97210 Tom Rothschild ~GI::'C)

Sampled bt
~. R\,",~\1

.," f}

Typ" V\~O '"'o(T\c...> H:",,1)er
~ ~~

Leo bO,,<;0"

S lI;lple Ollt nme See kIt 01 ~d
n~mller nmpled sampled below con~ain'l' ~f

<tI' '" j
Slmpll descrlpllo" ....--

""
~',Jl Remu'" -

\'2 CQ-
6SCo f1Q. (JI.-.\-\~\\ :<Lt-~l.'v-r Cc YY'\ <-,c.~~+~ \ 1)(' )J/Y71#. "Z &1)"£q\f

C\..uQ..t..\i::Q,:r ~ q~-{..\)

<,
<, I<,

.

<.r-,
.. <.

-, ..-

<,
<, I 1!3Pf>CA//lL(J; I Z-o~

<, \,

<;

Sicnl:u,e / p,jnl Name , Ccm;:.any , Dale ." Time

Rtllnquished by J.~'. fli\l·~·U ~..-.r..~ -:s-. «~+\~L\~\ ~ ~..:..,\<.~,.. 'S-~ l \'((;;v.'u::.. Cc't'f?C 'l'c*~c~ \'2OL\-~"\ Li'100
-

?,tceive:! by

R~linqvisned by

Received by

Relinqulshe:! ':Jy
~

iifcllivtd byLabora:ory;~/d~vU- H~t4--6vk~ /~-) V0:>)/if ~/O>-C

,,!' /
.. - -; _.... ( I ,

-Ji
Nole:

NORTHWESTERN AQUATIC SCIENCES (LI~.r.r~
S2mplts Ire ciscuded 30 ~IYI aher resullS lfe rlponed unltss olne, .rlancemenU I,g made.

.~ 1 ~, ........:.- Hl:Ul!oul umfllB will be nlu'M:llo clirnl or cispoltcl of II cliont II lnse .

\.....
~

\
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l: .

CHAIN O~ CUSTODY RECORD

( \

" l .

1-'·
l·.•·•.. ,· ,.1

-.. lo~ Numbtt -

Samplu ~'. ci~c!,ded 30 dt)'S ther rnullS lIe /fporttO unIts! othel ."ans;emtnls III made.
Il.~. ,I. I "11 , l;_ ·,I~"-t~rr':......'~r.'~""'ftf'I;-r., ......-_

NORTHWESTERN AQUATIC SCIENCES

CliefllM,mo Proj.cl or ?Of / Analyn s rec;ulr.d V I
Wacker Siltronics Corp. P357

~creu .
7200 N.W. p~n"503~24~-2020

..
Front Avenue .s: J>IAe;wt aa'Olion

or ;/
Ci;y,S:ill, Zi"

Portland, 97210
..

1rJ!"
~() ~9Jc;.

OR. Tom Rothschild (':q ~
P') ~t;;-

Sampl,d by
v'\,",o~~~J. -RG-t\~~\l

.. ,y
Ty~,· NVr.lbet 'I .$''''

Lall :c~
bO ,,-<;0'

Sllnp!, Dale nme See key 01
GJ :Iff

n~mber umPlt~ umpltd below Sample desCllpUon tI
eonl;Yin

U ~"~f Remalks
v' ./ -"

..
O~\-*c..\\.l :4 l.\--hO'""", t..o""'"'f'tl ;\k C>(q'1-(,~ \ ,,\'0 t.-t tt't ~a ftC/, 1 t-J A-5> 2-b~9E

. .
<,-.-.

-,
.. -,

, . -.-. •..-.-. I
.'.

" :-. 7bt1~(jtV t:e0' tf-?C,,-
Si\ina:ure .I' P,inl Nlmt v' Cempa"y

.,...,
Dale. e/ Time ,

Relinquished by~,.~ \~c't't'\e..~~ . «CI-\-~" <.,~:\J Wc..c...\<~"'" ~.~ \-\- ....D.,...~ e, c.(5 y 'f'CI,.c...~O'" ll\ cc:.,\-C\'1 dS.~C
v

i"eceived by

ReJinqvished by

R~ceived by

Fielinq\Jlshe~ by

RmivedbYlabOlal0ry~,a~ s r: b~A.. tLkLt N1.( 9fl#r-, 141r;~ye--J I~Jf ..... ---
//

.. . .{-_. ..~ ".
NOle:
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..~;.

... LogHum!:>!1 _

NOle.

Samplu are c!iscerded 30 dl)" 211el resul:$ are Ifpor.ed unl~ll olhel arlans;emtn!S are made.
Haarcous samples willbe Illumed re clienl or ci~postd 01al cHent explnu.

\
)

~~-(t~~

iJ'1,'·,... ·"

~-
(r"c''')\ ..... ' r --"...,.

NORTHWESTERN AQUATIC SCIENCES
A Djvl;lon 0' NAS Assoclotes.u-c,

PrJ r>...,., H"n ~ I. . . I r>

:

Clienlname Projecl 01 rOf " / Analyses "~Gulied V / ,

Wacker Siltronics Corp. P357 ~

k:c:ess
7200 N. W. Front Avenue

P~"eR503~24~-2020 ~~v- .lC'
<s: ,$

Ci:y. S:"le, Zip IReport a:tenlion ,,<:l ~",c;:.

Portland, OR. 97210 Tom Rothschild ~~
v' r»

SAmpled by F!/ - (j
.,~

Typ,'
N~r;;bel

~'"
la~ J,.' 'bQ~-<::'

SImple Dlle nme See by 01 CJQ) .7 ()'
m:m~er nmpled ump~ b~lolV Sample description conlain~ -<-'>~r Aemarks yy- ./ V
'1.4.- \1 cd\- OS2>u fJQ. Ol-o.-\:\.J\, l'i-~,,~ ... ~""""'f)(S">;~~ I r-: c.ool) UcC.C
~S- 9.'1

.• NA:,:? 2.£;:. t.f0 E-

I I

..'.

\ I "
,

1...-r£'M P Uf()!'J "'"R.£C£I et: 9-, I

$"na:lJle V PlinlNamt V Company .,., Da:e y' Tir.\~V

Rellnqul$hed by ~_d~'~ \,",ov-c...s. -:s. «(A-"'~~\: \d VJc..c...\:~Y- S:\ \.\.....-cY\\ c, Co Y f'a"r"c- -\--\ (l""l ;::1
?,tceived by

Flelinqui~hed by

Received by

Relinqul$he:!~y

Received by Labola:oryAc:(15~ ./'_~ ,A /JvJt M A1S /U-/:f'~'f /012/1-.-.
.. f . -f---
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APPENDIX III

REFERENCE TOXICANT TEST

scoEPA00028624



NORTH',,/ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET

Investigator _Test No. 1~1- fz; L-.

2..o 0 P

STUDY MANAGEMENT
Client: QL- ruT
Client I s Study Houi tor :--.,:.;V4->:':..!:~------------------­
Testing Laboratory":/ Northwes tern AqUa~ticSciences
Tes t Location: rv ~~LJ{.>,,;f fA hUd '----

•Laboratory's Study Personnel: I
Pro j. Man./Study Di r . ~-=I:c~~::..JA~----=6=v..k::tL..l.:;,;fJl-"'tt.""-:- _
QA Officer L-JC 6-riaaJ'>'4V- NeiA~ h....
1. , .j. ttlSSIt/U.I. f.Jr. 2, _
3. r 4. _

Study Schedule:
Test Beginning: IO-IJ,-~'f I~P Test Ending:---'-lo;:;..-__'l::::;o;:;..~__'_4_'_____"___

TEST MATERIAL
Deser i ption: (c, d 0'1 ").J--"""­
NAS Sample No,:
Date of Collection:
Date of Receipt:
Conductivity (prohos/cm):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

"~

.......",...,.../

..1

DILUTION WATER
Description: Moderately hard synthetic water (prep'd from Milli-Q water)
Date of Preparation: .o -1--'J '-!

-=---"---"-~------,,---------_o_..,..._-----Water Quality: Conductivity (pnhosZcn ) '2~o pH,_::f-,-,:...;Co=· _
Hardness (mg/L) \ 10 Alkalinity (mg/L)__7..r....:::.O _

Treatments: Aerated 24-hr . •__~~=,=r.~".~~~~~""~~~>~'~~~~+__'~~-~~ __

.':l

TEST ORGAi~ISMS

Species: Ceriodaohnia dubia, cladoceran
Age: «24-hr; all released within 8 hr ) --=--'-''-'-= _

Source: (NAS cul tures )--:./-J-=..:.I\--':-S""--..»c....,u::;.._=·-...I ....I:U>U""'.-_s'- _
Acclimation: See seperate data sheet

50:';:

TEST PROCEDURES AND CONDITIONS
Tes t cone entrat ions: ( li.uOUJ,Oi,l.:;""'.., .,..,-O.1.l.::A..,---"~;,--n:'7t};;r,-Q.~~,...--I;~.

Test chambers: (30 ml beakers)
Test volume: (15 ml) 1')4'f..L
Replicates/treatment: (10) 10
Organisms/treatment: (10) --/~D='~J~/rf.--~~/~l-

. ~ }

Test water changes: Daily
Aeration during test: None
Feeding: 0.1 ml each of YTC and algal suspension
Beaker placement: Stratified randomization

daily

8/1/90

-----_.._-- -----
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NORTm'lESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

-m _t.iLil.--Test No.

RANDOMIZATION CHART

. COVER DATA SHEET (CONTINUED)

Investigator

I 1 I -:7 I ,
'2;>. 1 1'30'Ii 10 leo I ¢ ~cOI

-:'0 if I ~O I laD I ~ I "'$0 I.OC ":> f cI
3J '3 I ¢ I 30 I 1 I tOO to t(;t) 10 iI

} WD ::,0 I t I ¢ I ~O '3 I ~co 3'

10 'bO loO I ¢ I 30 I I i 10 ., 30

10° \ I "'? I to I (0 , ti i "30 rI 30 )0 II

MISCELLANEOUS NOTES
C.,l'tl>tAIV""'- ft"~ c.J.~2.

W t ~K IN c, '5 -rc c.K:.- (w.~) I'f\ A bE. B"1 '.

,) 1:4'\ (tlt'tL. ~ IOCfr\l-) bil-l.l"fn:1'>..i Dr c...e1JC.Ef\J"Tl2.-PrIC[)

\~/""'L. s-ro~ ( Fn.JAL c...CNC£-t-..rrei:tr'ICN Lo~/~J-)

'2.) 10 :£10 (iC .'A,L... + lOO,'Yl....) DlLlrfl.ON of .a-, (1O·"t/"' .... ) ~

FINAL- C.~NLC1'JI~-rLC1\J J~)li1\'-

TC>l C.CN~leJJ -";0L w. S. ~VJ.Yr.i.) VOl- Pi LVl"lc,'\l
.iA.)"""6fl..

A.U:~/L G-yU- ) tMl.-)

100 IG' 1;3.5"

3D iI.5 ;4./5.5

10 1•:;- 1~9. S

.3 0,:.+S' Iqq. {p

- l-iq, ~s-I 0.1-:>

9 ~ pi

-z..,- 8/1/90

-~~------ - _..._-_._..... _-_._.~-~._._._-----_ .._-~~---_.----_..._----
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NOR.Tm~ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

Investigator

DAY 0 (Ie /111 /14) bJ;L

C~~/.. DO (mlT/L) pH
(.. t,~ Old New Old New ,

High ( Iw ) ; / ~.z.. / 7.~ I
Med. ( to )! / ~.z.. / :'.1- 1
Low ( i ) I / ca-.,3 I / «: I

control V '%.2.. \1/ '1.S

Temp #1 (GC) ~ '2A, '{
Temp #2 (GC): 2.5.0

Notes : ~-------------- _

DAY 1 (10 /l"f /Cj'l) b.J~

Notes ~ _
,''''
. j

Conc. i DO (mg-/L) pH I

(...v4t/i- ) i Old Ne\ol Old New I

High "'( iCC ) I ~.2.- '&.0 ":1.1 1.5" I
Med, ( rc ) : '1. 'L ~.O 'l.G '4,5 :
Low ( ~ ) l "J.2.. ~.l =1.g -=f.G, !
Control I 7/.1- %.0 -=1/:; ~.e..-. :

Temp #1 (GC) ~

Temp :2 (GC) ~

Temp #1 (GC):
Temp #2 (GC):

'1:48
ZS,Q

Notes: _

DAY 3 (70 ;1~ /'t--{)

Temp :;1 (GC) :~- Z-yi
Temp #2 (GC): ~5".... "'Z.-

Notes: _

-7-

--- --_._------.--------

8/1/90

--- ---~- ------~-~----
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i
NOHTIHliESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

Test No. 555- t1"V"'"V" Investigator _

conc~oI,: DO (mf!/L) pH
.( ~ ) > • .'>1 Old Ne\'1 Old New

High (jc.D ) - - - -
Med. ( to ) ~.::; '6'. \ :t.'i ".:1.q
Low ( ) ) 1.3 ~.I -=7. q '1.'1
Control "q.<f <? \ .I "':l.9 -=f.'ii

Temp #1 (OC): Z~.q

Temp #2 (OC): 1.5.0

Notes: _

DAY 5 (IO/i3fCJ'I) 6..1:r.

Cone. DO (mulL) oli II
(..w:/i- ) Old Net... Old New

Hizh U '00 ) - - - -
Med. 10 ) 71." 'S'.O =1.S" =1.1
Los.. \ ) ""-1:; 1.'1 =15 7.er
Control 7.7- ~.o "1!~ 7,~

Temp #1 (OC): '2'" .4
Temp #2 (OC): 25.\

Notes: _

,;"&,,,;:

;~ DAY 6 ..l.(:.,::IO:....:/..;.I...,:.'t.:..../lJ.L<l;;...;)'---'d==1-:::..- _

Cone. DO (mrr/L) pH
(MAIL) Old New Old New

High 'f leo) - - - -
Med. ( io ) =7.l S,O 7ft -=t.q
Low ( J ) 4.1- 't.o - .1 i.S
Control 1,1 s.o ~.~ '":l.~

Temp e i (0 C) : '2.4.9
Temp #2 (OC): 25",0

Notes: _

..;

Cone. DO (mg/L) I pH I
!

( ."w;,. h: ) Old Net'! , Old Ne'~ I
High vi reo ) - - .1- --
Med. ( ID ) "=I.t.. /1 ";(.fj /"':
Low ( , ) :"1.3 /'" , :to (t /
Control -".2- 1/ , ].'1 /! ,

Temp #1 (OC): 25.0
Temp #2 (OC): 2. '5.2...

Notes: _

wQ
.-

X
SD
(fJ) - y- l ~1)

o (
8/1/90

C/~)

--------~--"-- -- - -_.__ .._------------~ -- ---------------
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, }NORTHHESTERN AQUATI C SC I ENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

SURVIVAL/REPRODUCTION DATA SHEET

Test No. Investiga1:or _

.Cone J '. Replicate No. of No. of Young per
Day 1 2 3 4 5 6 7 8 9 10 Young Adul ts Adult
1 0 0 o 0 0 0 0 0 0 0 j
2 0 0 C t» 0 " o ('~ 0 n
3 () 0 0 0 0 0 0 CJ 0 "tl
4 It? 5 '=I '=1 S- (n " Z- :..t (p
!J t: '=I ~ 12- II Cl ;;; if t'S (2-
b n. 0 0 tJ D 0 (> 0 0 0
I p", 10 I'T 1(" Ii,., 0 11, /0 IS" 15 I

.M4/t.
l:) I I I I I

Io tal ~lPl1.;1.. ., \ '1,5 1"3 'Z-- \t..1 1-0 ~O 3~ 'j) 1 ,0 f
t

Cone.I
I Replicate If'lO. oTINa. otl Young per

Day I 1 2 314 ~ 6 j 8 9 10 Youna Adults Adult
1 10 0 o I 0 0 0 0 010 I o I I
2 'n 0 01 0 c::) 0 010 .0 ~ I I
3 I (j f e 010 a 0 ~ 10 0 0 I I

1.0
4 12.. 7- ~15 s-f" J./ Is 4- I", I I
!J III ,t- 12.1 " If to ~ fa 12..1 12.1 I
6 IG o t"I 10 I DID 0 0 <,? I I I
I 11'"# 1J3 I to It> I Ji., I Cf IL/ I In 0 I I I

t7/L
8 1 ~J I I I i

fTota1 11/:t Kf1 [.Yl I'2-- (q 1:1' " \ I 'L2-f 1..'"$ tt.--l 2& I I 'i

Cone .I
I Rep 1i cate INO. OfjNO. or You.ng per

Day 1 2 3 4 5 6 7 I 8 9 10 Yeuna Adults Adult
1 0 0 0 o 10 o 010 ~ o l I
2 a c 0 0 0 10 010 o <::) I
J 0 010 0 010. o 10 ~ 1:) I
4 5 ~ :017- fo '-I Lf 1.3 I G, 51

J ~ II I 12 q I 10 f (0 c: ':/ICJ /0 I J2. I I j
6 t'J 0 10 010 010 0 0 I ! j
7 If) 11 12- I~ 15 /2- to I )? 010 I I

/)/L
8 I I I I I I j

lata1 1"2"" 'ZA '2~ 3Z-! 31 z l I-Zl IW I l \? 11" I 110
w •

J-

':...ll

8/1/S0
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. '"'~NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

SURVIVAL/REPRODUCTION DATA SHEET

( Test No. q11·~'11.il..- Investigator

., Replicate No. of No. of Young per
Cone. DuY 1 2 :3 4 5 6 7 8 9 10 Young Adults Adult

1 6 0 0 0 0 0 0 D <' o
~ 0 0 0 0 0 0 C) 0 C ~
3 0 CJ 0 0 o <!) 0 a 0 Q
4 c::- ~ b:, ~4 ~ ~ L/ 'Z- if 1-
5 (a 0, Cit to ' 0 "':/. o ~ 'l'
6 (") n () 0 10 0
/ ;, f) 0 0 0 0 I I

"it,
8 1.1 I I

Tota 1 111 ~ 14 L II > 'iI c. II t,.. / "'J,/f (tJ I
~ I

/0

Cone .I
I Replicate No. of No. OTI Young par

Day 1 2 3 4 5 b 7 8 9 10 Young Adults Adult
1 o 10 0 0 0 0 01 0 0 0 I
2 0 C> C C) 0 en c") cs t'<l ~ I I
3 'X 01 XD 0 0 b 0 )<()IX'O 0 0 I I
4 I >(0 0 z, 2- '2- " 0 I l I
5 0 .... 0 0 i" 0 I I
6 1\ 0 , I I I

,It / I I )I vi I I I
8 I I ~ 1 ~ ., I II I " I 1 I I I

Tota 1 0 0 U 0 "V h e 01 ;r-l D I I to I

;0

Cone .I
r Replica.te INa. of No. or Young per

Day 1 2 3 4 5 6 7 8 9 10 Young Adults Adult
1 01'0 o Cj '0 0 01 01 c o I
2 '/0 0 ')(0 }COlD 0 '1.0 0 0 X,Oj
3 XO 1;(0 :Xo !t<0 '6 0 I I
4 . I I I
5 I I I
6 I I I
7 I I I I

rilc a ~.. I ~ • I ~ ~ 'Ii I J I ~ I I I
lotall D 0 c:>l 0 o f\ 0 0 C DI I/)v

/00

, ,
: 3

rr-. "

1 ': -G- 8/1/90

scoEPA00028630



..'

..

~o 13~4A1}

... h epl1cate ,No. or I/'I\). ot rouog pe,r

HCone uay r-s-, /. J 'l 5 /) I !S ~ IU YOUOq Adults Adult

--- - r--. I'---- A. :---
............ -...

"--.
...........

lotal r-;

I ~eo Iiea t! /l0. or ,NO. o,r roting per
Cone uay I /. J .. :) 0 I !S 9 IU rOUM Mutts Adult

0 0 0 0 0 '" 0 0 0 ~

u o 0 0 0 a C? 0 (:) 0
o 6 (\ 0 r'\ 0 C o 0 0
o 0 0 (l 0 v a (l 0 0

:) 0 I!I 0 0 0 0 0 o Q 0
/J 0 o 0 cl 0 0 0 cl 0 0
I 0 i'I 0 c> 10 .... 0 r.J 0 «J

~ 0 C) 0 010 D () 0 0 0

lotal I I I

•..··DAtj :z... .- IO..q~C1 'T.. ,

Reol1cati! NC). 01 ~/'Io. ot 10u09 )IlHo

Cone', Uay /.. J 4 :) tl I 8 9 10 YOUII!1 AM ts Adult .
;-~ f') 0 0 0 f') 1') () If<) o
C o 0 0 n 0 (') '0 0 0
c r) 0 0 0 () 0 0 -0 0
r-, () Ii I') 0 0 0 0 0 0
C r» C> (') o 0 0 () f't n
(I .'. 0 (') ..... ,..., o 60 0

• t D (") 0 r» 0 0 () 0 () f)
Ij a 0 dlt"'. 0 D o 0 0 0

TQtal I ,

.
eol (ate . ,NC). 0I Ilia. ot roun9 per

Cone ...... Z J 4 ) 0 J' • l5 .. '1 IU Young Adults Adult--, -... If1--- -- r--,

--- ,'--...,

--------
. -------....

(ota I

• Ofsc;!larger:._· Analyst: . ",' ;-'. "-. ~.
locatfon: • Test .shrt-llateJfi~:
Date Samp14 CQllectea:~ ~~ ·;t.st Stop~.teiTfmei:------------~

'! I ~ -
Ol-l M

7" 'if.a .
It'q6

(,(J.~tJ tJ.J41

'2iOO -vN1~o1~ It''ll .
-;J..¥fl 4W,

2-i.~
.-

4C ""/l

'Joy 1 LO-~-q

~ 00 .
-::i.cP .

~<o ....111
liM) ~4AIJ

l.~O 1I0
'J11oI'If ·....M·

flt,.Rf 4tIt

2-4.'1 -=rD.
It, MIff,

•
pH ( QQ ..

'"3.0 ~
, ~.\..

""fA.. ..
•

U!JIJ {lA40' ". ,.. tOO
2"10 .

~f.:>-L~MU
lMlN , (.

~"Mi' ~Ul ... .

'2. L/.q!
.

.'

'ira' .. ' .
~(; . MU

I. 'I "VAy 0

I
"

···t
!

,J/. ~y 3 10-lo-cd·
PH D<)

1,1- 'if.'. . ~flt
tbNO • ~p

2.(.5 -
""tIL ·

'{!f.I;,f

11111 Mit, ·.
25.0 -

't .10411. ·

1 I

,.

DAl/ .3 /O-IC-q¥ G,J1
i1e~11CHi! ,/l0. or ;'0. or roung per

Cone. uay I z j .. :l tl , d 3 Iv Younq Adult3 Adult
0 z, 0 () . ( I -Z- ~ I -Z-
0 In 0 0 0 C) 0 (j CJ 0 .
0 oA. 0 n Z- L L 2. 0 tJ .
0 1(') ,. Z- I (J -z: I () 0

) 0 I 2- (J f t () -2.. L
/J 1- Z. o I 0 (J .~ 2- I

..;-j a 0 () .L Z. :2.- () e:
d 'J.- 0 'Z.. /') :7, z, In ~ :2:. -z,

: ITotal .,

- '1- f
----~~~~-~.~------------- ..

scoEPA00028631
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',-(i~o (j~4i11)

· DA- tJ 10-:-1/-44 (;'.;"l: • .. eDI cat! . .1'0. 0' 1110 . ot Toung per
Cone UiI'I • l .s " :- /) . "

I() 'roaner Adults Adult
0 '1"1 6 ., D X (' ') ( ().,. Z- 'Z- '" 4 ') () I ,..-
z, 0 0 6 (I Ii ( :1_
a () 0 0 '7 '2- 0 C) 1
L 0 0 J 7\.' cI n 0

r o e: ~ :; .. r» () I
I 0 '0 'r :,0' '0 I: r} ~' 0

Z- 0 0 (l 0 0 0 0
lotal .

<#
Dfscflarger:~' Analyst: ",'~' .... ~.
locaUon: • Test Shrt-Oafe,IiIlle:
Dat~ SalIlpte tQUected' " Tut Stop -DatriTf.-::-----

V '1-';;...-._~c:..::.=.:=.~::-:-..:..;..:~ -:-- _flA"j , 'I lo-Il-q 'bi,}',
pa ( VO

'0.0 ~ ~tO"
• i. ""fA~

U1JIJ ~M(J ~
,

"

ft' ,
'2.Cpo . -- MUWAtr/,

n::./ttP, pw. .
..

"

25,O'! - .
'. ,

11~ . M;{

I
'1

I,

!

••

oung per
Adult

9 P
Cone: .1-:t--::-:-,-,r-r-'-r-T.,..--ri~"r':-:T,...,...-:r-,-arli1rtYount:2 Adults Mu't

Cone

e!1I1 eate II". ot IN". at roung per
Cone IJ, l"C -I 4! J " ) /) I !j !:I IU Younq Ao'ul ts Adult-t--- X-- ---·· I--- .

X. -- -- -- ..............
Iota I

If lotal I I ~

01-1 ~~ · ..... ~ .... .
''''1lt

ell I , ca ta No. at IN~. or roun<J pu'
Conc'. uay I /., J " ) 1) J 8 9 10 YounC1 Adults Adul t .

(,(;NtJ rlJ4? "'-

X .--
"'1/·l//r'Ib...~ :x.

'J.MP AW, , I

~ I
fota I I ,.

't "'~/t.
~eo I ieate No. at 1'1". of loun er

'J.,/ '7 /o-I7~/'I

p.f DO ,

'1,g ~~~M
tton ri4M

~JO /0°'
v/...N MM·

fIi.}4l! 4t/(
~O

~).o ·.
'~

/r'o'!/, .

, .
1,

~,{;
~

~._, "

~

~';'.~~ ­

~

I I

,V~y •
P4 D~

, .. ~f4
(A.vP . \-IMp

VN'v1 ..... ,/1,
1U7\f iMt

,

'r" , /itt/. ·

,.

Reo I Teate 110. or ;'0. or toung per
Cone. uay I z j " ~ I) I d OJ IU Younq Mul ts Adult..

. .
-

~

0

'u
i:I.- !Total -.

r
--- 0--- ,._~_-
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certodaehnia Survival and Renroduction Test
130ct-9413:30 Test 10: ' 999-422 Sample ID:
20 Od-94 14:00 ProtocollD: EPAF 89 Sample Type:

born."1d ","'..,..... RC::r. T..cl c::".."i ..",·,,, ,_.,OW'.. I.~II·'_. ,"'_....... I -v," _y_...,......"".
Response:

start Date:
End Date:
.C:::",m"l.. n.:.t..·
--" 't'"- LJ_L__•

Comments:

Concj.lg/L
N Control

"1
3

10
30

100

Alive
10
9

10
6
o
o

Dead
o
1
o
4

10
10

Total
10
10
10
10
10
10

Fisher P

0.5000
1.0000'
0.0433
0.0000
0.0000

Hypothe:sis Teet (0.05 alphll) NOEC LOEC ChV TU
Fisher's Exact Test 3 10 5.4772

Maximum Likelihood-Probit Transform
Parameter Estimate SE 95% Fiducial limits

10.829 11.345 0.958 0.417 5
Chi-Sq Critical Mu Sigma iter

100010010
ConC:-\-lg!l

0.1

7.5 ....1--------......-+------,

7 1
6.5

6

!I 5,5

:g 5
0:: 4.5

0.563 1.2945 3.5016
0.6015 1.5245 3.8825
0.0455 -0.089 0.0892

2.674 0.97 0.13 2.20
3.355 1.87 0.41 3.59
3.718 2.65 0.76 4.71
3,964 3.35 1.14 5.71
4.326 4.75 2.03 7.75
4.747~ 3.76 11.68
5.000~ 5.23 15.57
Pi ?"'>:t . 7.01 21.53
6.674 17.33 10.64 39.61

6.036 24.54 ;4.49 70.2;
6.282 31.05 17.60 105.04
6.645 44.01 23.15 193.55
7.326 84.67 37.73 624.70

2.3981
2.7035

o
?OIi'11

0.000
Control Reso

EC1

EC5
EC10
l::,..-tJ:;
1....,"" loJ

Slope
Intercept
TSCR

EC25
EC40
EC50
EC60
EC76
EC85
EC90
EC95
EC99

...... ~~_"....,~I ......... ,...,alI"\ ....-,

I O.x:vClIC v't.UJU't I

scoEPA00028633



1008060

Conc-f19IL

4020o

Linear IAterpolation(lCp) with
80 boobdrap rQ~mpIQli:

":1? T
u.~ 1 /
0.8 i

J~.~ l···{··············································M
~ ~:; ~ I I

~1
· · · · · · · · · · · · · -. --,-, --"" .'-' -'125

~.~ ~ nnnnnnmnm.nn•••n.mmmnnnnn 15

o ."", ii' iii. , I , • , , I , i , i

ChV TU
5.4772

'"It: 7n
LU./U

20.30 0.0024 0.0024

24.10 0.0974 0.0974
8.70 0.6742 0.6742
1.00 0.9625 0.9625
0.00 1.0000 1.0000

Prop Response
l~o N-MQan N-Iso

1

3
10
30

100

Conc;Jg/L

," ,,~ Point Estimate $0 95%cL $kew
IC1* 0.1907 1.0754 0.0650 3.1196 1.3116
ICS* 0.9536 1,1893 0.3250 3.5981 0.422
IC10 3.0318 1.2293 0.6500 4.1961 -0.153
IC15 ~? 1.0897

0.9750 4.7942 -0.726
IC25 4.8523 0.8234 2.9919 5.9903 -0.470
IC40 6. 7 0.6734 5.3734 7.8733 -0.349
ICSD 7.8864 0.6329 6.7892 9.091,6 -0.037

Ceriodaohnia Survival and Reoroduction Test, ,
Start Date: 13 Oct-94 13:30 Test 10: 999-422 Sample 10:
End Daie: 200ct-9414:00 ProtocollD: EPAF 91 Sample Type: CDCL Cadmium chloride
.C:",mnl." n",t.,,· t,,,,,,lvd "'",m.,,· RSC T Cod .C:n.,,"';Co<:· r.n r."rir..1..nhni.. ,11 ,hi","",_.. ty._ ....._ .._. , V .......'w.. I ~_ •• ~_.

R~~~:;~;;':~-~~clo~""~..~-,~Comments:

Conc-j..lgfL 1 2 3 4 5 S 7 S --S 0
N Control 26.00 22.00 31.00 35.00 32.00 14.00 20.00 20.00 34.00 33.00

1 27.00 19.00 30.00 26.00 27.00 31.00 22.00 23.00 22.00 26.00
3 26.00 29.00 28.00 32.00 31.00 21.00 21.00 20.00 16.00 17.00

10 14.00 4.00 i4.00 4.00 1i.OO 3.00 ii.OO 2.00 12.00 12.00
30 0.00 0.00 0.00 0.00 2.00 6.00 0.00 0.00 2.00 0.00

100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Untmmsformed Da.ta Ra.nk

COnC-{.IgrL Mean N-Mean Mean Min Max CV% N Sum Criticai fiiSiJ NREBp soess
N Control 26.70 1.000 26.70 14.00 35.00 27.41 1'0

1 25.30 0.948 25.30 19.00 31.00 14.91 110 96.5 76.0
3 24.10 0.903 .24.10 16.00 32.00 24.15 10 91.5 76.0

10 8.70 0.326 8.70 2.00 14.00 55.54 to *56.0 76.0
30 1.00 0.037 1.00 0.00 6.00 194.37 10 *55.0 76.0

100 0.00 0.000

Statietic Critical Skew Kurt
1"\ ........... n """'''''\,... ,... ,..,n~ ...... (:' .....
u.eoo V.::MV -u.zoo -u.o I I

.... r .. 13.833 13.277

- ;0-

ToxCalc v4.0/047
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Test: certodapnnla SUriJva! and Reproduction Test

Species:: CD CertodaphnJa dubia i
Te"t ID: 999-422 RTe:!l'tID: Analv'::lt(,,): Rec I
Samole 10: Samole TvPe: CDC!..Cadmium chloride

start DatefTlme: 13 Oct·94 End OatefTlme: 20 Oct-.94

Teet Number Number 9urv;v,", at Oily !
Pos ID Rep ,. Groups ofVoung ofVoung Sex 1 2 J 4 , e End Notes

1 1 N Control 26.000 25 1

:2 :2 NCnntrc! 22.~~~ 22 1

3 3 N Control 31.000 31 1

4 4 N Control 35.000 35 1

5 5 N Control 32.000 32 1

5 5 ~!:~~! ~:!.!!!!!! ~:! ~

7 7 NCDntr'Or ZO.DDO 2:0 1

8 8 N Control 20.000 20 1

9 9 N Control 34.000 34 1

10 10 N Control 33.000 33 1

11 1 1.000 27.000 27 1

12 2 1.000 19.000 19 0

13 3 1.000 30.000 30 1

t~ ~ t.!!!!!! 2~.!!!!!! 25 ~

1::1 :I 1.000 2:1".000 V 1

16 II 1.000 31.000 31 1

17 7 1.ll00 22.000 22 1

18 8 UOO 23.009 23 1
19 9 1.000 22.000 22 1

20 10 1.000 26.000 26 1

21 1 3.300 26.000 26 1

22 2 3.!!!!!! 29.!!!!!! 29 ~

ze ::I :1.000 23.000 28 1

24 4 3.000 32.000 32 1

25 5 3.000 31.000 31 1

25 5 aeen 21.000 21 1
27 7 J.ODD 21.000 21 1

28 8 aneo 20.000 20 1

29 9 3.000 16.000 16 1

3!! t!! ~nnn tr .!!!!!! t? t
:11 1 10.000 14.000 14 1

32 2 10.000 4.000 4 0

33 3 10.000 14JJOO 14 1

3$ 4 10.000 4.009 4 0
35 5 10.000 11.000 11 1

36 6 10.000 3.000 3 0

37 7 10.000 11.ll00 11 1

:!B B t!!.!!!!!! I 2.!!!!!! 2 !!
:19 9 10.000 12:.000 12 1

40 10 10.aOO 12.000 12 1

41 1 30.000 0.000 0 0

42 2 30.000 0.000 l) ()

43 3 30.000 0.000 0 a
44 4 30.000 0.000 0 I)

45 5 30.000 2000 2 0
All; ~

~nnnn Rnnn ~ e
~- --- -----
47 7 :10.000 0.000 0 0

I 48 8 30.ll00 0.000 0 ,. 0

49 9 30.000 2000 2 a
50 10 30.000 0.000 0 0

'1 1 100.000 0.000 a a
11-

ToxCaic V4.D
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REFERENCE TOXICANT CONTROL CHARTS
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Columbia
A9uafic
SCiences

November 7, 1994

J~R

Thomas Rothschild
Wacker Siltronic Corporation
7200 N W Front Avenue
Portland, OR 97201

RE: Toxicity Testing - Test Substance: 94-62 (with renewals 94-64 and 94-66)

Dear Mr. Rothschild:

Attached is the single report for the bioassay required by your NPDES permit. The test
was conducted between October 13th and October 21, 1994 and was performed on
Ceriodaphnia dubia with test substance: 94-62 (with renewals 94-64 and 94-66). The
LCso after 192 hours was 15.15 percent of the test substance. The ICso after the same
length of exposure, was 9.25 percent of the test substance. The No-Observed-Effect­
Concentration (NOEC) was 625 percent concentration of the test substance using
Bonferroni's Adjusted T Test but was 50 percent when calculated with the Wilcoxon
Rank Sum Test. The Lowest-Observed-Effect-Concentration (LOEC) was 100 percent
of the test substance using the Wilcoxon method ..

For your future reference, CAqS has given test substance 94-62 (with renewals 94-64
and 94-66) the test reference number C94-2184.01.

All testing was performed consistent with our laboratory's quality assurance program.
All results are intended to be considered in their entirety, and CAS is not responsible for
use of less than the complete report. Results apply only to the sample tested.

If you have any questions regarding the attached reports, or require additional testing,
please call me at (619) 931-9225. Thank you for using the aquatic testing services of
Columbia Aquatic Sciences.

Regards,

Uj~,
William A. Schmitz,. ~"

Laboratory Manager

6060 Corte del Cedro " Carlsbad, CA 92009-1514 " Telephone (619) 931 ~9225 II Fax (619) 931-9251
--"--"-.------~- ----,--- .+- - --------- --------------
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample Name/ID

Wacker Siltronic Corporation
94-62
Liquid
94-62 (64&66)/2184.01

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

Chronic 7·Day Survival/Reproduction Bioassay
CAS Testing Protocol No. P004.0

Test Organism: Ceriodaphnia dubia

Number of Number of Dead Mean Number
Adult Organisms Adult Organisms Percent of Young Produced

Test Solution at Start of Test at End of Test Mortality per Adult

Control 10 2 20 15.2

6.25% 10 0 0 11.6

12.5% 10 7 70 3.3

25% 10 7 70 0.4

50% 10 9 90 0.3

100% Effluent 10 10 100 0.0

Acute Toxicity

192 15.15 Trimmed Spearman Karber

Acute Toxicity Statement: Test substance, Secondary 94-62 (renewals 94-64, 94-66) produced an LCse
of 15.15 percent concentration of effluent at the end of 8 days.

Approved by __--=----:....-=-__-=::::::.....:.'-----~===--~.L...-+__ Page 1

______ . -.----_._-----------_0. . .- __
scoEPA00028641



COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample Name/lD

Wacker Siltronic Corporation
94-62
Liquid
94-62 (64&66)/2184.01

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

. ' ,

Chronic 7-Day Survival/Reproduction Bioassay
CAS Testing Protocol No. P004.0

Test Organism: Ceriodaphnia dlJbia

Chronic Toxicity

Reproduction data do not meet the assumptions of normality (D'Agostino's Test, P:: 0.01), or equality of
variance (Bartlett's Test, p > 4.04E-19). Bonferroni's Adjusted T Test processing provided an NOEC (No­
Observed-Effect-Concentration) of 6.25 percent, and an LOEC (Lowest-Observed-Effect-Concentration)
of 12.5 percent. The Wilcoxon Rank Sum Test provided an NOEC of 50 percent and an LOEC of 100
percent.

The Linear Interpolation Method was used to calculate point estimates for effluent concentrations causing
10, 15, 40 and 50 percent reductions in reproduction. .

12
Ie ~

'.

IC10 <6.25 N/A N/A N/A

IC15 <6.25 N/A N/A N/A

IC25 6.39 N/A NtA N/A

IC4Q 8.11 N/A N/A N/A

IC50 9.25 N/A N/A N/A

Note: According to EPA 600/4-89/001 Section 12.9, "Tests should be terminated when 60% or more of
the surviving females in the controls have produced their third brood." The test was ended on day 8 for
this reason.

Chronic Toxicity Statement: Test substance, 94-62 (renewals 94-64, 94-66) produced an IC25 of 6.39
percent concentration at the end of 8 days.

Approved by ltiQL {~S::~ls Date 3-1\.bJ9A:: Page 2
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample Name/ID

Wacker Siltronic Corporation
94-62
Liquid
94-62 (64&66)/2184.01

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

Chronic 7-Day Survival/Reproduction Bioassay
CAS Testing Protocol No. P004.0

Test Organism: Ceriodaphnia dubia

Test Solution Physical and Chemical Data

-: ',4Jk~ljnitY I>
I

., "... , ····(m9/P··
I' " ····.9~9.g3)··

{-

Mean 8.7 7.6 8.1 8.2 0.17 93 85
Control

Minimum 8.1 7.0 8.0 7.9 0.17 84 76

Maximum 9.5 7.9 8.1 8.3 0.17 104 92

Mean 8.7 7.5 8.0 8.0 0.20

6.25% Minimum 8.0 7.2 8.1 7.8 0.19

Maximum 9.7 8.2 8.1 8.3 0.21

Mean 8.8 7.5 8.1 8.1 0.30

25% Minimum 8.1 6.9 8.0 8.0 0.27

Maximum 10.0 8.2 8.1 8.3 0.32

Mean 8.7 7.5 7.4 8.0 0.73 43 176

100% Minimum 8.0 7.0 7.3 7.9 0.72 36 176

Maximum 9.0 7.8 7.4 8.0 0.74 52 176

Approved byW~'~ Page 3
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COLUMBIA AQUATIC SCIENCES

Analytical Report

Client:
Project:
Sample Matrix:
Sample NameJlD

Wacker Siltronic Corporation
94-62
liquid
94-62 {64&66)/2184.01

APPENDIX
Pertinent Test Data

Date Received:
Date Test Started:
Date Test Ended:
Work Request No.:

13,15,180ct94
130ct94
210ct94
C94-2184

TEST:

LAB CONTROL WATER:

Chronic 7-Day Survival/Reproduction Bioassay with Ceriodaphnia dubia,
CAS Testing Protocol No. P004.0

Synthetic moderately hard water (zero time).

Hardness
Alkalinity
pH
Dissolved Oxygen
Temperature

84 mg/L as CaC03

104 mg/L
8.1
8.2 mg/L
24.9° C

TEST ORGANISM:

TEST CHAMBER:

Ceriodaphnia dubie, obtained from in-house cultures.

Ten replicates, one animal per replicate, concentrations of 0, 6.25, 12.5,
25, 50 and 100 percent. 25 mL plastic cups, brought to a final volume
of 20 ml..

EXPERIMENTAL DESIGN: 1. Effluent was collected by Wacker Siltronic Corporation on October 12,
14, and 17, 1994.

2. The temperature of the substance was adjusted to 25 ± 1°C, and the
initial dissolved oxygen adjusted to greater than 3.3 mg/L

3. 1 test organism was placed into each chamber.
4. Test chambers were held at 25°C for 8 days with a photo period of 16

hours light, 8 hours darkness.
5. Test substance was renewed daily.
6. Organisms were fed daily.

REFERENCE TOXICITY: Toxicant:
Species
Date of Test
48 hour LCso

CuS04

Ceriodaphnia dubia
10/14/94
>48 ppb

MORTALITY CRITERIA:

STUDY DIRECTOR:

INVESTIGATORS:

Lack of respiratory movement and lack of reaction to gentle prodding.

D. Griffin

K. Evans, M.S. Burke

Date 3-NO\J' ¥C Page 4

scoEPA00028644



Ceriodaphnia Survival and Reproduction Test
Start Date: 130ct-94 Permit 10: 0714-001a Sample ID: effluent
End Date: 210ct-94 Analyst Name: ke ~C;;DI2-~/.?-lfrotocoIID: EPN6OOI4-89/001
Sample Date: Response: Reproduction Test Species: Ceriodaphnia dubia
Comments: MECAnimals

Conc-% 1 2 3 4 5 6 7 8 9 10
N Control 32.00 28.00 14.00 29.00 22.00 0.00 0.00 12.00 0.00

6.25 9.00 12.00 14.00 14.00 10.00 11.00 13.00 9.00 11.00 13.00
12.5 0.00 13.00 0.00 0.00 0.00 0.00 5.00 15.00 0.00 0.00

25 0.00 2.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00
50 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 0.00

100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Transformed (None) Data T Rank Probit Data
Conc-% Mean N-Mean Mean Min Max Var SD Statistic Sum Critical NRESP NDOSE

N Control 15.22 1.000 15.22 0.00 32.00 173.44 13.17
6.25 11.60 0.762 11.60 9.00 14.00 3.60 1.90 1.255 90.50 72
12.5 3.30 0.217 3.30 0.00 15.00 34.46 5.87 '4.130 77.50 72

25 0.40 0.026 0.40 0.00 2.00 0.49 0.70 '5.135 74.50 72

50 0.30 0.020 0.30 0.00 1.00 0.23 0.48 '5.170 74.50 72
100 0.00 0.000

ANOVA Assumptions Calculated Statistic Critical Statistic
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.010)
Bartlett's test indicates unequal variances (p = 4.04r:;-19)

0.929
13.2n

Hypothesis Tests (alpha =0.05) NOEC lOEC ChV
Bonferroni Adjusted t Test 6.25 12.5 8.8388
Wilcoxon Rank Sum Test 50 100

TU
16
2

MSDu MSB MSE Critical
6.7256 447.61 39.467 2.321

df

4,44

Point Estimate SO 95% Fid\:Jcial Limit~ Skew
IC10 <6.25 #N/A #N/A #N/A #N/A
IC15 <6.25 #N/A #N/A #N/A #N/A
IC25 6.39 #N/A #N/A #N/A #N/A
IC40 8.11 #N/A #NIA #N/A #N/A
IC50 9.25 #N/A #N/A #N/A #N/A

Linear Interpolation(ICp) with
80 bootstrap resamples

... , 25

..... 15

10050

1

0.9
0.8

0..
<J) 0.7Q)

cr: 0.6ro
c 0.50

t 0.40
0..
0 0.3.... .J.0...

0.2
0.1

0

0

0.238 0.238
0783 0.783
0.974 0.974
0.980 0.980
1.000 1.000

Prop Response
N-Mean Isotonic

15.22
11 ..60

3.30
0.40
0.30
0.00

Isotonic
N Control

6.25
12.5

25
50

100

Conc-%

ToxCalc v3.50/046

,,-_.,..- ......- --.- --------
scoEPA00028645



Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date:
End Date:

-- Sample Date:
Comments:

13 Oct-94 00:00
21 Oct-94 00:00

Test 10: 2184.01 Sample 10: Wacker Siltronic
Lab 10: CACAS-Columbia Aquatic S Sample Type: EFF1-POTW
Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia

Conc-%
Control

6.25
12.5

25
50

100

0.8000
1.0000
0.3000
0.3000
0.1000
0.0000

Not Fisher's 1-Tailed Number Total
Conc-% Mean N-Mean Affected Affected Total N Exact P Critical Resp Number

Control 0.800 1.000 2 8 10 1 2 10
6.25 1.000 1.250 0 10 10 1 0.237 0.050 0 10

"12.5 0.300 0.375 7 3 10 1 0.035 0.050 7 10
*25 0.300 0.375 7 3 10 1 0.035 0.050 7 10
"50 0.100 0.125 9 1 10 1 0.003 0.050 9 10

"100 0.000 0.000 10 a 10 1 0.000 0.050 10 10

Hypothesis Test (t-tall, p =0.05 NOEC LOEC ChV TU
Fisher's Exact Test 6.25 12.5 8.83883 16

Trimmed Spearman-Karber
Trim Level EC50 95% CL

10010

Dose %

Ql 0.6
In
c::
~ 0.5
In

~ 0.4 -

0.3 ­

0.2 .

0.1

0.0 +--.......-.......-..,--......,......,.----.,-.........---.,-.........~

1

1.0 -,-----------------.

0.9 ­

0.8

0.7

10.970 20.934
10.151 20.535
9.470 20.147
7.994 20.003

10.970 20.934

15.154
14.438
13.813
12.645
15.154

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

Page 1 ToxCalc v5.0 Reviewed by:__
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Mailing Address: CLIENT INFORMATION

98 Main Slreet, Suite 428 Project ID '\4,-~'2

Tiburon, CA 94920 rolect Manager \'v-. c·...-.c..:> --:S- .. CX6\-h ~<:..J\.~\J.
Shipping Address: Company Wc-e.....~e..... So:'\\-'to ""'~<: Cc -("DC '1"<:.-t-;,,"'r\
3150 Paradise Drive, Building 36 Address 1.200 tJ'U 'r'("c .,..,.\- 'Av~""" .....<t,
Tiburon, CA 94920 f'('y\\c...~ o -cca..c\~,...... C\'12 \(J

Phone: (415) 435-1847 Phone 1'563\ 2"t~ - '2020 E.·d·. "3-1 \\-
Fax: (415) 435-0479 Fax {15()31' :2 4 \ - " Sa...,

MEG Analytical Systems, Inc.
Bioassay Division

CHAIN-OF-CUSTODY RECORD

\ \

Fed Ex

SAMPLE COLLECTION SAMPLE INFORMATiON ANALYSES REQUIRED I SAMPLE INTEGRITY

:8

/U///t
!1S.

'E ~

~ ~ 'I! ·1 '15 ~

~
~ e]I ~ 1a ] ,~
~Sample ID Date Time

~ ~ ~ ~ Comments

I ~
II- 8<'3 ~

~ ~ S~ 8.r!
~ g 8- E .8

:. .1'1

,\~-(pl \1. Gc..¥-.It 6S06 W c. 4"'<. \ \6\... X
\.-.

-,
-,

-,
-,

-,
-,

Printed NamalSlgnalure

Prlnted Name/Signature

Printed Name/Signature

'-U:....::-\:; ~y ~~\-\-~C! ......~'-
Company Affiliation

Company Alfillation

Company Affiliation

Company Affiliation

\'6 Odr....,.,~ OCJ.60
DalaITlme of RUnqulshmenl

IOl13/tty C;{:i)O
DaleITlme of Receipt

DateITlme of Recalpt

Dale!Tlme of Receipt

DetefTIme of Relinquishment

Dete!Tlme of Relinquishment

SCOEPA00028647



MEC Analytical Systems, Inc.
Bioassay Division

CHAIN-OF-CUSTODY RECORD

Mailing Address: CLIENT INFORMATION

98 Main Street, Suite 428 Project ID q\:t - It.'4
Tiburon, CA 94920 ~rolect Manager \\....e~o...S :>. ~o-t'" !>t.."'; \c\
Shlpplnll Address: Company Wo.-c..~~~ ~',~ t-'("t\V"I~s, c...O-r..(,) c <,e..-\-~C V'l.

3150 Paradise Drive, Building 36 Address L~OO N~ t: <'0 ......+ B" {"V1.I.-\..e,

Tiburon, CA 94920 ~o-r~c.."",-l) 6'~C\.a"" C\..~~ ic
Phone: (415) 435-1647 Phone 50'6 - ;(-\'\";l,- '1620
Fax: (415) 435-0479 Fax $03- ).2'" -oc.s 2.

\

FedEx

SAMPLE COLLECTION SAMPLE INFORMATION ANALYSES REQUIRED I SAMPLE INTEGRITY

:8

/111111
[li

c ~

~"§'t! ·i '15 ~ ~ .~ e~~ E 10 Jl s
SamplelD Data Time

~ ~ ~ o ~ ~ ~ Comments
t'- ~ 8 ~ ~. E

I ~
:> > 8- ~j

8 i 0- z

t!.!i

q, ~- i&,4 ll.l Gt,..\-C\'t C~c. '-N c... ~.t. 1 2.SLC>< i \:k. (j 1 .\O(
<,

-;
r-,

-:-.
-,

-,
<,

\...Jo..c:l<.~..... '&~ l+'<"a V'): s.
Company Affiliation

MIL~(~-=rih~~=-
Company Affiliation Date!TIme of Rel1nqulshment

Printed Name/Signature

Printed Name/Signature

Company Affiliation

Company Affiliation

DateITlme of ReceIpt

DatuITlme of Receipt

DateITlme of Relinquishment

SCO EPA00028648



\

I
J

MEC Analytical Systems, Inc.
Bioassay Division

{
\

CHAIN-OF-CUSTODY RECORD

Mailing Address: CLIENT INFORMATION

98 Main Street, Suite 428 Project ID C\ '-\-l.c L.,
Tiburon, CA 94920 Project Manager '"\""",o"",",,e-..~ 3'. {2.. ~-\-\... i. c,\'-',\J.
Shipping Address: Company Wc... c....K P '(" s;.I+"C'o 'Yi~ C C-a '( .r.JC '" t~4.~ Il ....

3150 Paradise Drive, Building 36 Address .., '260 rv. w. F \/'0 ......4.- -A VC'MIA~
Tiburon CA 94920 .pc~t~ .... J. O"r~C""" ct.,2\6
Phone: (415) 43&-1847 Phone SO,>w 2\t;>-;(o'26
Fax: (415) 435-0479 Fax

Page~_...J.-_ 01_-:..- _

F&d Ex

SAMPLE COLLECTION SAMPLE INFORMATION ANALYSES REQUIRED I SAMPLE INTEGRITY

I l ~ .a 11 s 'l5 e ~ .~t!IIIIUI10

!~ ~ .8 2!
SamplelD Date Time

~ ~ ~ ~ ~
E ~ o ~ Comments

:l 8 > 8-
~ ~

z

q Lt- ~ i: tl6&G.4- CS.'06. -......; c, '-\0<:. I 2oS\. X L u.. -\.,0''-'" c..o~J:)Oi'+L

'\.-.
<,

"-.-.
-,

-,
-,

Printed Name/Signature

Printed Name/Slgnalure

Company Affiliation

Company Affiliation

Company Affiliation

n Dt..-\ '\."f ~ OC\.60
DateITlme of Rllnqulshment

I o-ts-aq! (040
DateITlma 01Receipt

Dale/Tlme 01Receipt

Date/Tlme 01Receipt

DilterTIme of Relinquishment

Dale/Tlma of Relinquishment

SCOEPA00028649



1

NUMBER

1.0/10/94
CHANGE NOTICE IBLANKET RELEASE IPAGE

DATE

SHIP TO: w~<;~:1r!§iltr~~1.12~:N4"I..FrOn,l.ol.ve\portlan~. Or!il0n97210·3576 • \ \
..J I~ C.I 1 d '( j' 1'( I r u ~ ,-,q C.j.oTct>,s. 6'Vo!; ",-e..,,*

SHIP VIA: ~:;HIPPINC POINT r V

F.O.B. PI~E Pr·', I D .& (.) [)DE[)
FREIGHT TERMS NE r J 0 DAYs
PAYMENT TERMS:

(503) 243·2020oPORTLAND, OREGON 97283-0180o

CAI~r...~:;B(lU! CA 9200'Y

I: UI... Ui'i El I (1 (:'1(~ U()T J C s CJ Ehi C[: (::,
6060 CORTE aLL CEDRO

-----------------_._----------

VENDOR

P.O. BOX83180
I~
i

00:1. :I. JEl :l.O/JO/'-l'-'1 E;IUA~:)~:;AY TEfiT, C::[Fi.I[DF:PHNI!~ DUEllpl 1200,0000 1200,

T H I~ I::: E sE P10 I~ A T F:: ~:; r~ 11 Pl... E:: s To El E ~:;H I PPE: n:

:I. , :1.2 CJCTO BE 1'1 :1.994

,.':-
:I. ·4 C) CT Cll3F I~ 1 (?94.~'..

,,::. I. ..~ OCTDUi:=:P :I. ')')4~ . .' ,

I;) '., U I::'~:; oV E:: I~ N J (-) HT.J 1

0:1. F<ClTH~:;CH:rI. .. [)., TOM :1.4:1.0

INSTRUCTIONS ON FACE AND REVERSE SIDE ARE MADE PART OF
THIS ORDER TO WHICH SELLER AGREES BY ACCEPTANCE OF SAME.

I<IMBEr~L.EY [\)[
ADDITIONAL COST

J200,
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June 7th, 1995

Mr. Elliot Zais
Northwest Region
Department of Environmental Quality
2020 S.W. Fourth Avenue, Suite 400
Portland, Oregon 97201

Dear Mr. Zais:

SER25:SA

In November of 1994 Wacker Siltronic Corporation, NPDES permit
Number 101128, was notified of a second bioassay failed the
chronic toxici ty on Ceriodaphnia dubia. Procedures outlined in
schedule D, section h, of the permi t have been followed. In
addition, CHzM Hill was hired in December of 1994 as a consultant
to assist in determining the source of toxicity.

Attached is the final report from CH2M Hill. The past two chronic
and past four acute results using Ceriodaphnia dubia have shown no
toxicity using the current Zone of Immediate Dilution (ZID) and the
Mixing Zone.

As indicated in the final report by
Identification Evaluation (TIE) studies
Wacker Siltonic, but due to the samples
tests were cancelled. Any future TIE
bioassay tests would be unproductive.

CHzM Hill many Toxic
have been attempted by
being non-toxic the TIE
attempts or addi tional

A new Mixing Zone Effluent Dilution Evaluation was conducted by
CHzM Hill in April of 1995. Prior to the most recent mixing zone
study Wacker Siltronic was using a river velocity of 0 fps. The
most recent study indicates that this value can be increased to
>0.1 fps. The attached river velocity graph shows that the river
flows >0.1 fps during all times of the day with exception to two 15
minute intervals. Therefore, the river flows at >0.1 fps 97.9 % of
the time.

With this new information at a river veloci ty of 0.1 fps the
chronic dilution at the 50 foot mixing zone will decrease from the
current 17% effluent concentration to 2% effluent concentration.
In addi tion the acute dilution at the 5 foot zone of immediate
dilution will decrease from 50% effluent dilution to 18% effluent
dilution. We do not anticipate any further bioassay test failures

~~~-_.-~ ~~~---~~-~~~~-----
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with the dilutions increased both for the chronic and acute
toxicity studies.

If you have any questions regarding the test resul t s , please
contact me at 241-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

Thomas M. McCue
Environmental, Health and Safety Manager

enclosure:
(1) River velocity chart
(1) CHzM Hill Report Bioassay Report

- - ------ - ----- -._-- .- - -----
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MEMORANDUM CHltIIHILl

TO:

COPIES:

FROM:

DATE:

Tom McCue/Wacker
Sandra Archer/Wacker

Mike Stanaway/CH2M HILUCVO

Gary Hickman/CH2M HILL/CVa ~

June 2, 1995

.' --,

SUBJECT: Wacker Siltronic Corporation
Wastewater Toxicity Study
Project Approach and Progress Report

PROJECT: OPE40202.AO

Background

This memo summarizes the study approach, work completed, and test results, for the
wastewater toxicity study performed for the Wacker Siltronic Corporation facility in
Portland, Oregon.

Unless otherwise stated, use of the terms "effluent" and "whole effluent" in this memo
refers to Effluent 001, which is discharged to the Willamette River under Wacker's NPDES
discharge permit'. This effluent consists primarily of three waste streams: concentrated
acid drain (CAD), weak acid drain (WAD) and (ROIDI water concentrate, boiler, and
cooling water) blow down (BD). Wastewater treatment includes fluoride precipitation of
CAD and neutralization of combined CAD and WAD.

The NPDES discharge permit' defines, for Wacker's effluent discharge to the Willamette
River, a zone of initial dilution (ZID) having a 5-foot radius from the point of discharge at
Outfall 003, and-mixing zone having a 50-foot radius from the point of discharge at Outfall
003. A mixing zone dilution study conducted for the Wacker facility' identified worst-case
(0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1
and 6:1 (Q.,u/Q,muent)' respectively. These dilutions are equivalent to 50% effluent at the
edge of the ZID and 17% effluent at the edge of the mixing zone. According to the
discharge permit, the effluent is considered to be acutely toxic if an acute test No­
Observable-Effects-Concentration (NOEC) is less than 50% effluent, and the effluent is
considered to be chronically toxic if a chronic test NOEC is less than 17% effluent.
Conversely, the effluent is considered to be in compliance for toxicity if the acute test
NOEC~O% effluent and the chronic test NOEC~17% effluent.

I Oregon Department of Environmental Quality. National Pollutant Discharge Elimination System. Waste
Discharge Permit Number 101128. Issued to Wacker Siltronic Corporation. July 14, 1993.

,/---, 2 Raymond, Richard/CH2M HILL. Mixing Zone Effluent Dilution Evaluation. prepared for Wacker
Siltronic Corporation, February 4, 1994.
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Approach

The stepwise approach initially proposed for this study was as follows:

1 • Site visit, kickoff meeting, and initial data gathering. Visit the site to
review processes and wastewater sources, and meet with Wacker staff to discuss toxicity
issues and initiate data gathering.

Purpose: To gain familiarity with the facility and staff, develop mutual
understanding of problem and the project objectives, and kickoff the project.

2 . Existing data review. Compile and review existing data on effluent toxicity and
physical chemical characteristics, as well as known and potential constituents of the waste
streams comprising the final effluent.

Purpose: To obtain, to the extent possible, a preliminary indication of wastewater
characteristics and potential toxic constituents, and to evaluate the toxicity history of the
facility's effluent.

3 • Current effluent toxicity evaluation and toxicity data base expansion.
Conduct fathead minnow and Ceriodaphnia dual endpoint acute/chronic tests on whole
effluent samples.

Purpose: To enlarge the very limited existing toxicity data base (only one test per
year is required by the discharge permit) to obtain a better picture of the variation and
magnitude of wastewater toxicity. Also, to allow a more confident identification of the
more sensitive test species (if one is in fact significantly more sensitive) and the appropriate
bioassay endpoint (acute versus chronic) for use in Toxicity Identification Evaluation (TIE)
testing.

4 . Toxicity source investigation. At the same time as Step 3, collect samples of
the CAD (after treatment but before combining with WAD), WAD, and BD streams for
toxicity testing. To reduce cost, this testing could involve only Ceriodaphnia acute
screening tests. There is some risk that existing toxicity will not show up without doing
chronic tests or without testing fatheads, but the Ceriodaphnia acute screen seems to be the
single best, low-cost choice based on the available data.

Purpose: To help focus in on the source(s) of toxicity, and narrow the list of
possible toxicity-causing constituents, if appropriate.

S • Chemical characterization. Characterize the whole effluent samples used in
bioassay testing under Step 3 for the following parameters (based on preliminary review of
waste stream constituents): pH, oxidation-reduction potential (ORP), alkalinity, hardness,
conductivity, chlorine residual, ammonia-nitrogen (NH3-N), total Kjeldahl nitrogen
(TKN), anionic surfactants as MBAS, total suspended solids (TSS), total dissolved solids
(IDS), Total and hexavalent chromium, hydrogen peroxide (measured at time of bioassay
testing), sulfide, sulfite, fluoride, COD.

Purpose: To provide a more thorough chemical characterization of Wacker's
effluent and to potentially identify possible causes of any toxicity measured.

2
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6 . Housekeeping and chemical use information gathering.
(A) Continue to maintain thorough records of any production changes, atypical batch
operations, process upsets, known spills, etc. during the period of sample collection for
bioassay and chemical testing.
(B) Continue efforts to estimate usage rates of vendor-supplied products (such as
polymers, surfactants, biocides, and defoamers), and request product toxicity data from the
suppliers.

Purpose: (A) To identify any occurrences at the facility that might influence the
measured toxicity. (B) To try to assess the potential toxicity related to use of products
which are difficult to measure directly.

7 . Phase I TIE testing. Conduct Phase I Toxicity Identification Evaluation (TIE)
testing, involving a array of sample manipulations followed by toxicity testing, either after
the above steps are completed or concurrently with that testing. The conditions employed
in this testing will be selected based on the results of steps 3 through 6. TIE testing is
contingent on obtaining bioassay results indicating that the effluent is toxic at the edge of
the ZID or mixing zone.

Purpose: To identify the class(es) of toxic constituents in whole effluent, and
provide direction for Phase II and ill TIE testing, if necessary.

8 . Phase II and III TIE testing (if needed). Conduct Phase II and ill TIE
testing, if necessary, to confirm the findings of Phase I and identify specific toxic
constituents.

Purpose: To identify the cause(s) of effluent toxicity and provide a basis for
evaluating mitigation methods.

9. Investigate methods for controlling toxicity (if needed). If effluent is
found to be toxic, and after the toxic constituenus) is(are) identified, investigate one or
more methods for controlling toxicity, such as product substitution, process modification,
wastewater treatment, source treatment or removal, or outfall/dilution improvement.

10 Control method selection and implementation and follow-up
confirmation "monitoring (if needed).

Work Performed To-Date

Project work performed to-date includes:

e Site visit, kickoff meeting, and initial data gathering (Step 1) -- 13 January 1995.

o Review of waste streams and constituents (Step 2) -- memo dated 6 February 1995.

o Review of existing effluent toxicity and chemical data (Step 2) -- memo dated 15
February 1995.

oRe-analysis of historical effluent toxicity data considering zone of initial dilution (2m)
and mixing zone dilutions -- results presented atproject meeting on 13 April 1995.

3
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o Evaluation of current effluent toxicity and chemical characteristics (Steps 3 and 5) -- 6
and 21 March, 3 and 21 April. and 12 May 1995. Results of first three test dates
presented at project meeting on 13 Apri11995; results from all samples summarized in
this memo.

o Toxicity source evaluation (Step 4) -- 6 March 1995.

o Test plan for Phase I TIE (Step 7) -- memo dated 17 March 1995.

o Housekeeping and chemical use information (Step 6) -- performed by Wacker staff and
presented in memo dated 15 February and at project meeting on 13 April 1995.

.. Phase I TIE trials (Step 7) -- 21 March, 3 and 21 April, and 12 May 1995. TIE testing
not completed because of low effluent toxicity.

~ Project status meeting -- 13 April 1995.

o Draft progress report memo -- 2 May 1995.

\il Final progress report memo -- 2 June 1995.

Test Results

Toxicity Data

Table 1 summarizes Wacker's historical effluent toxicity data for 1993 and 1994, and 1995
effluent toxicity data generated under this study. Pertinent observations are summarized
below:

e Wacker staff reported that their effluent was nontoxic prior to 1993.

o The historical toxicity data base was quite limited; it consisted of three fathead minnow
bioassay tests and four Ceriodaphnia tests conducted during 1993 and 1994. The
historical data did not provide a good indication of toxicity variability or frequency of
pass/fail.

o Effluent toxicity to fathead minnows. The August 1993 sample failed to meet
the fathead minnow acute toxicity guideline based on 100% effluent and the raw data
were not available to determine whether the sample would have passed or failed at 50%
effluent. All three subsequent fathead minnow acute tests conducted (September 1993,
August 1994, and March 1995) passed the acute toxicity guideline at 50% effluent. All
four fathead minnow chronic tests conducted in 1993-95 passed the chronic toxicity
guideline at 17% effluent.

4
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e Effluent toxicity to Ceriodaphnia..

Ceriodaphnia acute tests
1993: both tests passed the acute toxicity guideline of 50% effluent (actually passed
at 100% effluent)
1994: one test failed and one passed the acute toxicity guideline of 50% effluent
1995: two test failed and five tests (including the last four) passed the acute toxicity
guideline of 50% effluent

Ceriodaphnia chronic tests
1993: both tests passed the chronic toxicity guideline of 17% effluent
1994: both tests failed the chronic toxicity guideline of 17% effluent
1995: one test failed and the last two tests passed the chronic toxicity guideline of
17% effluent

III Except for August 1993 sample, effluent toxicity to Ceriodaphnia was equal to or
greater than the toxicity to fathead minnows (i.e., Ceriodaphnia was generally the more
sensitive species to Wacker effluent).

III Ceriodaphnia acute toxicity single-dilution screening tests performed on CAD, WAD,
and BD samples from 6 March 1995 indicated that the CAD and WAD samples were
acutely toxic at less than 33% effluent (the only dilution tested), but that the BD sample
was not acutely toxic at 33%.

III Based on the 6 March 1995 toxicity testing results, Phase I TIE testing using
Ceriodaphnia acute tests was planned for effluent samples collected on 20 March and 3
April, but the TIE testing was canceled because of low acute toxicity. Phase I TIE
testing using Ceriodaphnia chronic tests was planned for effluent samples collected on
21 April and 12 May 1995, but again the TIE testing was canceled when the samples
were found to have low toxicity (i.e., they were within compliance toxicity guidelines).

Chemical Data

Table 2 summarizes effluent characterization data for 1995. Comparison of the chemical
data between the acutely- and chronically-toxic 6 March sample and the acutely-nontoxic 21
March sample yields mostly negative conclusions with respect to toxicity:

41 Ammonia-nitrogen, chlorine residual, and fluoride concentrations were low in both
samples, although NH3-N was slightly higher in the toxic sample.

41 H202 concenrrations were high in both samples but not higher in the toxic sample.

e MBAS (indicative of anionic surfactants) concentrations were low in both samples,
although somewhat higher in the toxic sample.

o COD was somewhat higher in the toxic sample, possibly indicating the presence of
""-', more organic compounds.

5
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o IDS and conductivity levels were not indicative of osmotic problems in either sample.

o Chromium concentrations were low in both samples.

o Wacker staff have reported that there is no specific reason to suspect the presence of
elevated levels of other metals in their wastewater.

Summary and Recommendations

Wacker's effluent toxicity appears to be transient Since measuring both acute and chronic
Ceriodaphnia toxicity in the 6 March 1995 sample, a total of five acute tests and two
chronic tests have passed the toxicity guidelines, and only one acute test has failed. The
last two, and three out of the last four, samples collected for the purpose of conducting
Phase I TIE testing turned out to be nontoxic by the regulatory definition, and so TIE
testing was canceled (the fourth sample was actually toxic according to the regulatory
definition but only marginally so). Consequently, to avoid unnecessary and unproductive
effort and expense, we do not recommend further attempts at TIE testing at this time.
Instead, we recommend that you share these study results with the DEQ to demonstrate that
a considerable effort has been made to investigate the source of toxicity, but that several
recent samples have been nontoxic according to the effluent toxicity guidelines.

6
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Martinsen, John/eVQ

From:
To:

Cc:

Subject:
Date:

Skinner, Paul/CVO
Sewell, John/BAILEY; Dibble, Robert/BAILEY; Amoth, Alan/CVO; Firth, AleX/CVO;
Schwindt, Allan/CVO;Bjerke, Brad/CVO; Byers, BiII/CVO; Collom, Barry/CVO; Irving,
BiII/CVO; Wehnert, Bob/CYO; Youker, Bryan/CYO; Burr, Chris/CYO; Dahl, Cindy/CYO;
Noling, Calvin/CYO; Amedo, Don/CVO; Brown, Darla/CYO; Castor, Dave/CYO; Grigsby,
Dave/CYO; Johnson, Doug/CVO; Leek, Doyle/CVO; Livesay, Dave/CYO; Loehden,
Dave/CYO; Morgans, Donna/CVa; Moyano, Dave/CVa; Peters, DenniS/CYO; Hickman,
Gary/Cya; Zinkus, Glenn/Cya; Arico, John/CYa; Carr, Jim/CVa; Cave, John/CVO;
Celorie, Jay/CYO; Cox, Jim/CYO; Danko, Joe/Cya; Foley, Joe/CVa; Graham, John/CYa;
Mackie, Jay/CVa; Martinsen, John/CYO; Obert, Jeff/CYO; Sams, John/CYa; Simonds,
John/CYO; Bialek, KriS/CYO; Clegg, Ken/CYO; Snider, Kile/CVO; Baxter, Laura/CYO;
Bennett, Lynette/CVa; Maloney, Linda/CYO; Wood, Lionel/CYO; Bailey, Melinda/CVa; .
Bracken, Mike/CYO; Finerson, Mark/CVO; Harlos, Mike/CVO; Murphy, Mary/CVO;
Murray, Marv/CVa; Portera, Michelle/CVO; Sailor, Mike/CVa; Wable, Milind/CYO; Berg,
Paul/Cya; Cutsforth, Patti/Cya; Hazel, Paul/Cya; Mueller, Paul/CVa; Damiano,
Richard/CVO; Riker, Rick/CYO; Smith, Rick/CVO; Topping, Ray/CVO; Wilson, Roz/CVO;
Frey, Sue/CVO; McKinley, Scott/CYO; McLaren, Susan/CVO; Snider, Stacy/CVO;
Amidon, Tonya/CYO; Genne, Tom/CYO; Peron, Wil/CVO; Hadfield, Earl/CYO; Schmitz,
Barb/CYO; Farley, Jody/CVO; Kramer, Jim/CYO; Volkmann. Andrea/POX; Crossland,
JaniS/PDX
Trost, Bob/CYO; HelpOesk/OPR ComputingServices; Denison, Mike/CYO; Hinman,
Alan/PDX; Olmstead, Kim/PDX
CV01 Username Changes
Thu, Jun 1, 1995 10:16AM

This message contains additional information about the CV01 usemame changes. In addition to your CVa1
username changing, the name of your personal directory will be changed to be the same as the new name. The
files in the directory will not be affected.

If you have any questions, please contact me at x.3231

Thanks! Paul

Page 1
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Table 1
Effluent Toxicit Data
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18-Aug-93 NAS 93-?

27-Se -93 NAS 93-?

I5-Au -94 NAS 94-50

12-0et-94 NAS 94-61

12-0cl-94 CAS 94-62

6-Mar-95 CH2M 95-4

20-Mar-95 CH2M 95-19

3-A r-95 CH2M 95-20

21-A r-95 CH2M 95-24

24-A r-95 CH2M 95-25

1~-Ma -95 CH2M 95-29

15-Ma -95 CH2M 95-30

ToxData 5/30/95
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Tab Ie 2
Effluent Characterization Data

....._i••
Bioassay

Fathead Acute NOEC % 100 - - - -
Fathead Chronic NOEC % 33 - - - -
Cerio Acute NOEC % 17 66 33 50 50

Cerio Chronic NOEC % 3 - - 17 17

Chernical

pH pH units 7 1 6.7 6.7 6.4 6.9
Alkalinity mgfLas CaC03 5 20 12 10 U 10

Hardness mg/L as CaC03 300 244 184 288 218
Conductivity umhos/crn 868 690 710 1,013 870
TDS mgfL 604 554 - - -
TSS mgfL 7 8 - - -
COD mg/L 14 5 - - -
NH3-N mgfL 1.68 0.3 1 - - -
TKN mg/L 1.81 0.36 - - -
Chlorine Residual mgfL 0.05 0.08 0.06 0.04 0.02

m02 mg/L 17 20 - - -
Ox-Red Potential mV 170 - - - -
Fluoride mgfL 4.4 2.8 - - -
Sulfide mg/L U 1 - - - -
Sulfite mg/L U 0.5 - - - -

:MBAS mgfL 0.25 O.1 - . -
Chromium, Total !/lg/L 1 1 1 - - -

--iii.~~illi.~;[~illBir-"
U =Less than specified method detection limit (MDL)

ChemData 5/31/95
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May 8th, 1995

Wecker SUtronlc CorpOI'athm
~O, ao~ e3160
PorIlond, O~ 97283-011lO

"t.:~" I' \r.E,,·II C'?\:~!t:p~~1 ,".; ."y Phcne (ei03j 243-2020
\,11,;,,' vr ,1'\ \. I' •• ' .1 • ,.' • \ TtiI'l(500) 241.7519

"(::l~;:Jf:::!j SER20: SA

MAY 1o1995

----,

Mr. Elliot Zais
Northwest Region NORTdWEST 8EG~ON
Department of Environmental Quality
2020 S.W. Fourth Avenue, Suite -400
Portland, Oregon 97201

Dear Mr. Zais:

In November of 1994 Wacker Silt:ronic Corparat.ion, Nl?DES permit
Number 101128, was notified of a second bioassay failure on
Ceriodaphnia dubia. Procedures outlined in schedule P, section h,
of the-pe-:t'l'ld'l: ha-'"vos. been fo-llowed. In- addit.ion, CHtM Hill was· hired
in December of 1994 as a consultant to assist in determining the
source of toxicity.

Attached is th~ progress report along ~ith future recommendations
from CH2M Hill for demonstrating compliance with the water quality.
Results to date have been mixed for b9th acute toxicity and chronic
toxiCity for Ceriodaphnia dubia.

Wacker Siltronic's future plans for demonstrating compliance will
follow the recommendations by CH2M Hill as outlined in the enclosed
document.

If you have any questions, please contact Sandra Archer at (503)
243-2020 ext 4684.

Very truly yours,

WACKER SILTRONIC CORPORATION

\~ C ~u.u...-
Thomas M. McCue
Environmental, Health and Safety Manager

enclosure:
(1) CHzM Hi11 Report

An ISO 9001 Cerli,fied Corporation
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Wacker SUtronlc Corporation
P.O.Bo~ 831 eo
Por1!and, OR 97283-01 BO
Pha1e (~~ 24:l-20:!O
iOD (fiOOl241.?1519

June 7th, 1995

----7' "J-.
r: fl~t!-;tA.,f./~tr! f.
r-=' ~'I 7 q,~r Q SER2 5 ~ SAr--d._.u./t·

Mr. Elliot Zais
Northwest Region
Department of Environm@ntal Quality
2020 S.W. Fourth Av~nu@, Suite 400
Portland, Oregon 97201

Dear Mr. Zais:

DEPT OF EN\,~R0i~MEl{rf:L nu,:~n!Y
R~(;:~ l'·.'i~~ ~

jUN 12 1995

CH2M Hill many Toxic
have been attempted by
being non-toxic the TIE
attempts or additional

-----,

In November of 1994 Wacker Siltronic Corporation, NPDE:.S permit
Number 101128, was notified of a second bioassay failed the
chronic toxicity on Ceri odspbni:« dl.lbia. Procedures our.Li.ned in
schedule D, section h, of the permit have been followed. In
addition, CH2M Hill was hired in December Of 1994 as a consul.t errt
to assist in determining the source of toxicity.

Attached is the final report from CH2M Hill. The past two chronic
and past four acute results using Cf!riodaphnia dl.lbitl have shown no
toxicity using the current Zone of Immediate Dilution (ZIDl and the
Mixing Zone.

As indicated in the final report by
Identification Evaluation (T1Elstudies
Wacker Siltonic, but due to the samples
tests were cancelled. Any future TIE
bioassay tests would be unproductive.

A new Mixing Zone Effluent Dilution Evaluation was conducted by
CHzM Hill in April of 1995. Prior to the most recent mixing zone
study Wacker Siltronic was using a river velocity of 0 fps. The
most recent study indicates that this value can be increased to
>0.1 ips. The attached river velocity graph shows that the river
flows >~.l fps during all times of the day with exception to two 15
minute intervals. Therefore, the river flows at >0.1 fps 97.9 % of
the time.

with this new information at a river velocity of 0.1 fps the
chronic dilution at the 50 foot mixing zone will decrease from the
current 17% effluent concentration to 2% effluent concentration.
In addition the acute dilution at the 5 foot lone of immediate
dilution will decrease from 50% effluent dilution to 18% effluent
dilution. We do not anticipate any further bioassay test failures

An ISO 9001 Certified Corporation

~-----~~--- - -_. -------
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wi th the dilutions increased both for- the chronic and acute
toxicity ~tudies.

I f you have any questions regarding the test results, please
contact me at 241-7532.

Very truly yours,

WACKER SILTRONIC CORPOM.TION

\~ c, '(\(\~
Thomas M. McCue
Environmental, Health and Safety Manager

enclosure:
(1) River velocity chart
(1) CH}M Hill Report Bioassay Report
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RECEIVED

MAR 1 6 1994
WA(;I(EA SLTAONIC

Er\WQmIIIUHIMh &SaIIlr

March 15, 1994

TOM MCCUE ENVIRONMENTAL MANAGER
WACKER SILTRONIC CORPORATION
PO BOX 83180
PORTLAND OREGON 97283-0180

Re: WQ-Multnomah Co.
Wacker siltronic
Permit No. 101128

Dear Mr. McCue:

DEPARTMENT OF

ENVIRONMENTAL

QUALITY

NORTHWEST REGION

Thank you for submitting the mixing zone evaluation report for
Wacker's outfall. The evaluation report was submitted with your
letter dated February 11, 1994.

The Department has reviewed the mixing zone evaluation, along
with the bioassay results for the bioassay tests conducted in
August and September, 1993. The bioassay test results are
briefly summarized below:

Date
August
1993

Test Species
Ceriodaphnia Dubia

Acute Result
100% survival

Chronic Result
NOEC 25% Effluent
LOEC 50% Effluent

pimephales Promelas 0% survival n/a

September Ceriodaphnia Dubia 100% survival NOEC 25% Effluent
1993 LOEC 50% Effluent

Pimephales Promelas 100% survival NOEC 25% Effluent
LOEC 50% Effluent

Based on the bioassay results, it appears that Wacker's effluent
exhibits chronic toxicity at effluent concentrations of 50% or
greater, with No Observable Effect at 25% effluent. The mixing
zone evaluation indicates that at worst-case conditions, 5:1
dilution occurs at the edge of the mixing zone (50 feet from the
outfall), corresponding to an effluent concentration
of 17%. Chronic toxicity is allowed within, but not
beyond, the mixing zone. The bioassay results
indicate that this condition is being met, since the
NOEC is 25% effluent.

2020 SW Fourth Avenue
Suite 400
Portland, OR 97201-4987
(503) 229-5263 Voice/TDC
DEQ-l

-~.. ~-~.-<-".--~~~------- ----- ~------_.~-------------------
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It also appears that Wacker's effluent may exhibit acute toxicity
in 100% effluent. Acutely toxic conditions are not allowed
within a mixing zone, unless a Zone of Immediate Dilution (ZID)
is established and specified within the NPDES permit. If a ZIO
is not established, the effluent must not exhibit any acute
toxicity, and any future bioassay result which indicates acute
toxicity withiri the mixing zone would be regarded as a violation
of Oregon environmental law.

Pursuant to Oregon Administrative Rule 340-45-445, the Department
may establish a small ZID, in which acute toxicity is allowed.
The mixing zone evaluation indicates that at worst-case
conditions, (zero feet per second current flow in the receiving
stream), 1:1 dilution occurs at a distance of 5 feet from the
outfall, corresponding to an effluent concentration of 50%. We
note that there was· no acute toxicity at 50% or less effluent.
Thus, if Wacker were to request establishment of a ZID, 'it
appears that a radius of 5 feet from the outfall would be
sufficient to ensure that acutely toxic conditions would not
extend beyond the edge of the ZID.

At this time, the Department asks that Wacker consider whether or
not it wishes to request a permit modification to establish a
ZID. As I recall, we also discussed the possibility of changing
the compliance point for chromium during the last inspection.
Both of these items could be requested in a single modification
request. A modification request can be made in the form of a
letter detailing the requested changes; the fee for modifications
that do not involve increases to permit limits is $550.

I would also like to inform you that as of April 1, I will assume
a new position in the Northwest Region's Air Quality Section;
Wacker will not be assigned to me in that position. It has been
a pleasure working with you and Chip, and if I can provide
assistance or historical perspective in your future dealings with
the Department, please don't hesitate to contact me. until April
1, I can be reached at 229-5292.

Sincerely,

George F. Davis
Regional Engineer
Northwest Region

GFD:gfd

cc: Water Quality Division, DEQ

scoEPA00028668



NORTHWESTERN AQUATIC SCIENCES
1\ DIvision 01 NAS ASSOCIQie'S. Inc

PO Box 1437. Newport Oregon 97365 (503) 265-7225

J~ly 9, 1993

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

-..\

)

)

Enclosed is your most recent NPDES toxicity test report. We will stay in touch
regarding the scheduling of your next test. If you should have any questions,
please do not hesitate to call at (503) 265-722q.

Sincerely,

\IoUp'(0IA~
Richard S. Caldwell, Ph.D.
Director

Encl.

scoEPA00028669
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TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-11----
Title: Oncorhynchus mykiss, rainbow trout 96-hr non-renewal bioassay.
Protocol No.: 357~SG-l; Static 96-hour Non-renewal Effluent Toxicity Test

Using Rainbo~ Trout (Salmo gairdneri). July 25, 1988. Based on
Peltier and Weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms. (EPA 600/4~85-013).

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronics Corporation, P.O. Box 03180, Portland, OR

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: H.S. Caldwell, Ph.D .. Proj. Man./Study Dir.;

L.K. Garrison. B.A .. QA Officer; G.A. Buhler, B.S., Aq. Toxicol.; B.
Crowe, B.S., Tech.

Study Schedule:
Test Beginning: 6-9-93, 11:00 a.m.
Test Ending: 6-13-93, 1:00 p.m.

Disposition of Study Records: All specimens, raw data, reports and other
study recnrds are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic scibnces, 334 S. W. 7th rStreet,
Suite B, Newport, OR 97365.

"Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Prpctices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Ql1ality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronics Corp. effluent, (24 HC). Details are as

follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

96410

6-9-93
500
7.3
120

20

J Treatments: Samples briefly temperature eqtlilibrated and aerated prior to
use.

Storage: Stored at 4°C in the dark until used.

DILUTION WATER
Source: Ci ty of Newport water.
Date of Collection: 6-7-93 .---

Test No. 357-11 - 1 -

--------- ~--- ---------------
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Pretreatment: Dechlorinated using sodil1m thiosulfate and aeration.

TEST ORGANISMS
Species: Oncor~ynchus mykiss, rainbow trout.
Size/Weight: 0.19 g
Source: Mount Lassen Trout Farms, Red Bluff, CA. Received on 5-21-93.

Hatch date: 4-30-93.
Acclimation: Te~perature, 14.0 .:!:. 100°C; dissolved oxygen, 10.3 .:!:. 0.1 mg/L;

pH, 7.1 ~ 0.2; conductivity, 479 .:!:. 294 vmAos/cm; hardness, 90 .:!:. 14
mg/L as CaCD3; and alkalinity, 30 .:!:. 14 mg/L as CaC03 for the two week
period prior to testing. Acclimation tank loading: 0.63 gil.

TEST PROCEDURES AND CONDITIONS
Test Chambers: one-iga l Lon glass jars; vol. 3.5 L.
Test Concentrations: 100, 60, 36, 22, 13, and 0% effluent.
R;p!icates/Treatment: 2
Organisms/Treatment: 20
Loading: 0.54 giL
Aeration: All test containers were continuously aerated using 1 ml

disposable pipets and minimal bubbling rates.
Feeding: None during the test or for 24 hours prior to testing.
Water Volume Changes ~~ hI': None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and other Test Conditions: Temperature, 12.4 + O.~oC;

dissolved oxygen, 10.3 .:!:. 0.0 mg/L; pH, 7.0 .:!:. 0.1; cond~ctivity, 427 ~
3 pmhos/cm (100% effluent), 131 ~ 5 pmhos/cm (control); hardness, 120
.:!:. 0 mg/L as CaC03 (100% effluent), 80 ~ 0 mg/L as CaCD3 (control);
alkalinity, 25 .:!:. 7 mg/L as CaC03 (100% effluent), 50 ~ 14 mg/L as
CaCD3 (control). Photoperiod 16:8 hI', L:D.

DATA ANALYSIS METHODS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for each treatment level. Tae LC50 is
calculated using tAe EPA TOXDAT Multi-Method program (EPA 600/4-85/013).

PROTOCOL DEVIATIONS
Smaller sample containers were used than specified in the protocol, but
these were sufficient to keep fisa loading within accepted levels.
Therefore, this deviation should not affect the test result.

REFERENCE TOXICANT TEST
Test No.: 999-263----
Test Date: 6-14-93---- .
Reference Toxicant and SOHrce: LAS (Linear alkyl sulfonate), Banco, Lot

No. 03-01, Exp. Oct. 1993.
Dilution Water Used: Dechlorinated City of Newport water.
Result: 48-hr LC50, 6.07 mg/L.

j
Test No. 357-11 - 2 ~

--- ._--~-----_._-. ----
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TEST RESULTS
A detailed tabulation of the test results is given in Table 1. TAe
biological effect given as the LC50 is as shown below.

Or/f)).C!Ld 7f!/n
Study Director Date Q

."

>100

by inspection

96-hr LC50 (%)
(95% C. I. )

Method

STUDY APPROVAL

I

I __~,
',

r

I

I

I

I
I )

.J

I

.J
: )
j-

:1

.J

:J

I
-'\

j -

I
Test No. 357-11 - 3 -
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Table 1. Survival of Oncorhynchus mykiss exposed to Wacker Sil tronies effluent.

.- \ Effluent Number of trout surviving 96-hr % Survival
Conc.

(%) Repl. O-hr 24-hr 48-l:lr 72-hr 96-hr ~ndiVidual mean

100 1 10 9 7 7 7 ~/ 70.0
2 10 10 9 9 8 80.0 75.0

60 1 10 10 9 9 8 80.0
2 10 10 9 9 9 90.0 85.0

36 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

22 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

13 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

Control 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

I

I .
/ ..)

I

I
Test No. 357-11 - 4 -
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TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-13-----
Title: Cladoceran (Ceriodaphnia dubia) dual endpoiRt (acute/chronic)

toxicity test using static exposure to Wacker Siltronic Corp.
outfall.

Protocol No.: NAS-XXX-CD2, August 2, 1990. Revision 1 (1-18-92). Based
on U.S. EPA. 1989. Method 1002.0, Cladoceran, Ceriodaphnia dubia,
survival and reproduction test, pp. 105-146. In: Short-term methods
for estimating the chronic toxicity of effluents and receiving waters
to freshwater organisms. Second edition. EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR

97210.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newpor-t Laboratory.
Laboratory's Study Personnel: G.A. Buhler, B.S., Proj. Man./Shldy Dir.;

L.K. Garrison, B.A., QA Officer; G.J. Irissarri, B.S., Tech.
Study Schedule:

Test Beginning: 8-19-93, 2:00 p.m.
Test Ending: 8-26-93, 3:30 p.m.

Disposition .2..f StHdy Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sc~ences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice Jlegulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

0091E
8-18-93
8-19-93

725
7.1
160

40

o100E
8-20-93
8~21-93

550
7.1
140

3'0

0119E
8-23-93
8-24-93

550
7.0
120

30

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container until tested.

Test No. 357-13 -1-

-----,' ' -'---'~' - ,~- -~--------------------
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DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 8-16-93 & 8-24~93

Pretreatment: Aerated.

TEST ORGANISMS
Species: Ceriodaphnia dubia, cladoceran
Age: <24-hr
Source: NAS cultures
Culture Conditions: Temperature, 24.1 + 0.4°C; dissolved oxygen, 8.4 + 0.1

mg/L; conductivity, 278 2: 28 l1mhos/cm; pH, 7.7 .:: 0.2; hardness, 100 +

o mg/L as CaCOS; alkalinity, 63 2: 5 mg/L as CaC03' Photoperiod
16:8 hI', L:D.

../

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 oz. polystyrene cups contaiBing 15 ml of test solutions.
Test Concentrations: 100, 50, 2'5, 12.5, 6.25, and 0 % (control).
Replicates/Treatment: 10
Organisms/Treatment: 10
Water Volume Changes ~~ hI': 1
AeratioB: None
Feeding: 0.1 ml each of YTC and Selenastrum sl:lspension daily/beaker.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

inhibition of reproduction. Mortality was defined as lack of visible
movement duriBg a 30 second observation period. Reproduction is
evaluated as the mean number of young produced per surviving ferr:ale
cladoceran.

Water Quality and Other Test Cond i t i ons : Temperature, 24.9 + 0.4°C;
dissolved oxygen, 8.2 2: 0.6 mg/L; conductivity, 608 .:: 101 pmhos/cm
(100% effluent), 300.:: 71 pmhos/cm (control); pH, 7.3 ~ 0.3; hardness,
140 ~ 20 mg/L as CaC03 (100% effluent), 80.:: 0 mg/L as CaCD3
(control); alkalinity, 33 ~ 6 mg/L as CaCOs (100% effluent), 65 +
7 rng/L as CaCD3 (control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
In the acute exposure (48 hour), survival was compared between the control
and the 100% effluent concentration using stl1delilt's T-Test on arcsine
transformed survival data. The statistical software used was Crunch
Statistical Package (Crunch Software, Oakland, CA). In the chronic test,
results are based on survival of the introduced cladocerans and the
numbers of young prodl:lced. The LC50 (survival) was calculated usiag the
EPA TOXDAT Multi-Method program (EPA 600/4-85/013') _ The IC25
(reproduction) was calculated using the Linear Interpolation Method
(EPA/600/4-89/001a). NOEC and LOEe values for survival and reproduction
were computed usiag Fisher's Exact Test and T-Test with Bonferroni's
adjustment, respectively. The statistical software employed for these
calculations was Toxstat, Release 3.3, Univ. of Wyoming, Laramie.

PROTOCOL DEVIATIONS
None

Test No. 357-13

~._-~-~. ---- -~~-----------
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REFERENCE TOXICANT TEST
Test No.: 999-286----
Reference Toxicant and Source: CdCl2-2.5H20, Mallinckrodt, Lo~ No. TNZ.
Test Date: 8-19-93----
Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 23.8 llg/L Cd; 7-day IC25, 0.37 llg/L Cd; NOEe , <1.0

llg/L Cd.

TEST RESULTS
Acute endpoint: A detailed tabulation of the acute test results is given

in Table 1. The 48-hour survival for C. d~bia exposed to 100% Wacker
Siltronics outfall was not significantly different from the control
survival. Therefore, the effluent passed the acute test according to
DEQ guidelines.

Chronic endpoint: A detailed tab~lation of the chronic test results is
given in Table 2 and Table 3. The biological e f f ec t s , given as the
NOEC and LOEe for survival and reproduction, the LC50 for survival,
and the IC25 for reproductioB are shown below.

NORC (%)
LOEe (%)
7-Day LC50/1C25 (%)

(95% conf. int.)
Method

STUDY APPROVAL

~~. PI tf~
dy~rector

Survival

50
100
79.6

O - I nf .
Moving average

Date

Reproduction

25
50

45.5

Linear Interpolation

Director, Aquatic Toxicology Date

Test No. 357-13 -3-
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Table 1. Ceriodaphnia survival data, 48-hour.

Effluent concentration (%)

Number exposed
Number dead

Control

10
o

100

10
o

*Significantly different from the control (P=0.05).

Table 2. Ceriodaphnia survival data, 7-day.

Effluent concentration (%)

Control 6.25 12.5 25 50 100

Number exposed 10 10 10 10 10 10
Number dead a a 0 0 3* 6*

*
Significantly different from the cONtrol (P=O. 05) .

Table 3. Ceriodaphnia reproduction data (Number of young produced).

Effluent concentration (%)
I~B

~

Replicate Control 6.25 12.5 25 50 100

1 16 20 16 17 11 5
2 18 11 7 12 13 8
3 17 22 15 23 7 12
4 13 23 9 22 18 a
5 22 21 19 29 a 19
6 25 17 20 19 2 10
7 15 22 7 33 18 6

8 Oa 12 11 1-4 12 4
9 24 22 21 20 9 a

10 18 14 14 12 23 0

Mean 18.7 18.4 13.9 20.1 11.3* 6.4*

*
Significantly less than the control (P=O .0'5) .

aAdult in this replicate identified as a male.

Test No. 357-13 -4-
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~dRTHWESTERN AQUATIC SCIENCES
August 2, 1990

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

-.•,:

(
TEST PROTOCOL

CLADOCERAN (CERIODAPHNIA DUBIA)
SURVIVAL AND REPRODUCTION TEST

1. INTRODUCTION

1.1 Purpose of study: The purpose of this test is to measure the chronic
toxicity of effluents and receiving waters using the cladoceran,
Ceriodaphnia dubia (EPA Method 1002.0).

1.2 Summary of Method: Neonate «24-hr~0Id) Ceriodaphnia dubia, are
exposed for seven days (or until 60% of surviving control organisms
have three broods of young) to different concentrations of effluent,
receiving water, or cadmium reference toxicant in a static-renewal
test. The test chambers are 30 ml borosilicate glass or plastic
beakers, each containing 15 ml of test solution. Ten replicate
beakers, each with one neonate, are employed at each test
concentration. Test results are based on survival of the introduced
cladocerans and the numbers of young produced. The data analysis
includes calculation of a 7-day LC50 and IC25 for mortality and
inhibition of reproduction, respectively, and the determination of a
NOEC and LOEC for both survival and reproduction using appropriate
parametric or non-parametric tests.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location.

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Qual. Assurance Officer:
Aquatic Biologist.
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be tun concurrently .

•
·0.

- ..0".
e-

1

----~ -~-,-- -~- ---. ----
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NORTHI~ESTERN AQUATIC SCIENCES
August 2. 1990

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Laboratory Practice regulations effective December 29,
1983 (40 CPR Part 792).

3. TEST MATERIAL

An effluent or recelvlBg water sample. The reference toxicaflt is cadmium
as cadmium chloride (1.0 mg/ml stock solution used to make test solutions
daily) .

4. DESCRIPTION OF TEST SYSTEM

4.1 Preparation Qf Test Concentrations: Test concentrations are prepared
by manual dilution of effluent, receiving water, or cadmium workiBg
stock solution with dilution water. Prior to mixing, both efflueRt
and dilution water are aerated, if required, and brought to test
temperature.

4.2 Test Chambers and Environmental Control: Test chambers are 30 ml
borosilicate glass or plastic beakers holding 15 ml of test solution.
Temperature aBd photoperiod cOBtrol of test chambers is provided by
incubation in an environmental chamber or water bath.

4.3 Cleaniflg: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, paragraph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetoRe, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to

"remove metals, bases, and miReral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
gl as.swar-e }, and rinsed twice with tap water. Test systems and
chambers are rinsed again witb dilution water just before use.

5. DILUTION WATER---

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70 mg/L as CaC03' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

6. TEST ORGANISMS

6.1 Species: Cladoceran, Ceriodaphnia dubia

6.2 Source: Ceriodaphnia neonates are supplied from the NAS laboratory
culture. The original culture was obtaiBed from the EPA
Environmefltal Research Laboratory. Corvallis, OR.

6.3 Age at Study Initiation: <24-hr-old neonates; and all released
within an 8-hr period.

2

-------- -~--
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PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

6.4 Pretest Culture and Handling: Individual cultures are used as the
immediate source of neonates for toxicity testing. Source cultures
are handled in a similar manner as test organisms for at.least seven
days and the Reonates are then used to initiate tests. Source
cultures are transferred to new medium and fed at least three times a
week (e.g. Man, Wed, Pri). Records of the source cultures are kept
and if mortality exceeds 20% or if less than 15 young are produced
per week, the cultures are not used as a source of neonates for
testing.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of neonates to five
effluent, receiving water, or cadmium conceRtrations in a logarithmic
series and a dilution water control. A 50% dilution series is
recommended. Exposures are for 7 days or until 60% of the surviving
control animals produce three broods. Each treatment consists of ten
replicate test containers each containing one cladoceran. A
stratified random design is used for beaker placement.

7.2 Effect Criteria: The effect criteria are: 1) mortality, aad 2)
inhibition of reproduction. Mortality is defined as the lack of
visible movement during a 30 second observation period. Reproduction
is evaluated as the mean number of young produced per surviving
female cladoceran.

7.3 Test Conditions: The test temperature employed is 25 ~ 1°C. The
photoperiod is 16 hours of light and 8 hours of darkness.
Illumination is supplied by daylight fluorescent lamps. The test
solution is replaced once daily.

7.4 Beginning of Test: ifhe test solutions are added to the test beakers
and food is added. The test is then begun by adding one neonate to
each test container.

7.5 Feeding: The organisms are fed when the test is initiated, and daily
thereafter. Food is added to the fresh medium immediately before or
immediatedly after the adults are transferred. Each feeding consists
of 0.1 ml YTC per 15 ml test solution and 0.1 ml Selanastrum
concentrate per 15 ml test solution.

7.6 Test DuratioR, ~ and Frequency.Qf Observations, and Methods:
The test duration is 7 days (or until 60% of surviving control
organisms have three broods of young). The type and frequency of
observations to be made during the test are summarized as follows:

~ .2.f. ObservatioR

Biological Data
Survival (of adult)
Reproduction (young produced)

Physical and Chemical Data
Temperature (two locations in

environmental control system)

3

Times of Obslervation

Daily before transfer
Daily after adult transfer

Daily

scoEPA00028681
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Dissolved oxygen, pH (High, medium,
& low concentrations & control)

Conductivity, hardness, & alkalinity
(control & each new effluent sample)

PROTOCOL NO. NAS~XXX-CD2

Revision 1 (1-18-92)

Daily before and after
solution renewal

e.g. Days 1, 3, & 5

r
'~~ ,".

8.

9.

During the test, dead adult organisms are removed every 24 hours and
the young are discarded daily after counting. Dissolved oxygen is
measured in each stock test solution using a po Iarogr-aphf c oxygen
probe calibrated according to the manufacturer's recommendations.
The pH is also measured in each stock test solution using a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is measured with a calibrated mercury thermometer or
telethermometer. Conductivity is measured with a conductivity meter.
Hardness and alkalinity are measured using test kits.

7.7 Criteria of Test Acceptance: The test results are acceptable if: 1)
survival in the controls is at least 80% and reproduction in the
controls averages 15 or more yOI.H:tg per surviving female. At least
60% of surviving females in controls sAould have produced their third
brood.

DATA ANALYSIS

Test results are based on survival of the introduced cladocerans and the
numbers of young produced. The data analysis includes calculation of a 7­
day LC50 and IC25 for mortality and inhibition of reproduction,
respectively, and the determination of a NOEC and LOEC for both survival
and reproduction using appropriate parametric or non-parametric tests
(e.g. Dunnett's Test, Fisher's Exact Test, or Steel's Many-one Rank Test).

REPORTING

The final report of the test results must include all of the following
standard information at a minimum: name and identification of the test;
the investigator and laboratory; information on the effluent; information
on the dilution water; detailed information about the test organisms; a
description of the experimental design and test chambers and other test
conditions including water quality; definition of the effect criteria and
other observations; responses, if any, in the control treatment;
tabulation and statistical analysis of measured responses; a description
of the statistical methods used; any unusual information about the test or
deviations from procedures.

-'"" .......

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protocol must be
described and recorded in the study raw data. ..

4

~--_._-----
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11. REFERENCED GUIDELINES

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

ASTM. 1990. Standard guide for conducting sediment toxicity. tests with
freshwater invertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat., Philadelphia, PA.

U.S. Environmental Protection Agency. 1989. Cladoceran, Ceriodaphnia
dubia, survival and reproduction test. Method 1002.0. In: Short-term
methods for estimating the chronic toxicity of effluents and receiving
waters to freshwater organisms. Second edition. EPA(600(4-89(001.

U.S. Environmental Protection Agency. 1989. Supplement to "Short-term
methods for estimating the chronic toxicity of effluents and surface
waters to fresAwater organisms". Revision 1. EPA/600/4-89/001a.

12. APPROVALS

for
Name

Name

Date

Date

5

for Northwestern Aquatic Sciences
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no. 130x 1437. Newport Oregon 97365 (503) 265-7225
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September 13, 1993

r q." S[ P 11 \993

~dlJ-

Mr. Tom Rothschild
Wacker Siltronics Corporatio~

P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed are reports for the two dual endpoiHt (acute/chronic) tests performed
in August with your effluent. Both of the test species were fairly similar in
their responses: 1) there was little difference between lethal and sl1blethal
response concentratioHs; and 2) effect levels were roughly 50% efflueHt for
both species. At least with respect to the second point. the similarity in
response suggests that ammonia may Hot be the toxic component since these two
species differ somewhat in their ammonia toxicity.

There are Toxicity Identification Evaluation (TIE) methods that can be used to
find the toxic fractions in an effluent, but this is an expensive task. At
this stage you should just try to identify some'obvious possibilities if you
can and proceed with the second test. At the least, the latter should verify
that there is something going on.

f

If you should have any questions at this time, please do not hesitate to call
at (503) 265-7225. We are tentatively scheduling your f1ext test set for
September 28, 1993. We should know for sure early next week so we can begin
the necessary preparations.

Sincerely,

\]C:CtJu ,(1
Richard S. Caldw~~l, Ph.D.
Director

Encl.

-:t-
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RAINBOW TROUT (ONCHRHYNCHUS MYKISS)
ACUTE TOXICITY TEST

"I. INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to determine the acute
toxicity of efflueRts and/or receiving waters using rainbow trout
(Oncorhynchus mykiss).

1.2 Summary of Method: Rainbow trout (Oncorhynchus mykiss) juveniles are
exposed for 96-hr (24-hr in screeRing test) to different
concentrations qf effluent, receiving water, or reference toxicant in
a static test. The test may be performed either in a renewal or non­
renewal form. Test chambers should constructed of glass and be large
enough so that the loading limit is Rot exceeded. Two replicate
aquaria (tRree for screening test), each with 10 fish, are employed
at each test concentration. A standard experimental design is
employed consisting of exposure of the test animals to five test
concentrations, and a dil~tion water cORtrol in the definitive test
(100% concentration aRd control in the screening test). Mortality is
the effect criterion. Tae data analysis consists of calculation of
the LC50 aFid 95% confidence intervals (t-test in the screening test).

2 . .STUDY folANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
NorthwesterR Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport. OR 97365.

2.4 Test LocatioR:

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Te.chnical Director:
Quality Assurance Officer:
Aquatic Biologist:
Aquatic Biologist:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection.

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the

1
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3.

4.

5.

6.

EPA/TSCA Good Laboratory Practice regulations effective December 29,
1983 (40 CFR Part 792).

TEST MATERIAL

An effluent or receiving water sample. The reference toxicant is LAS
(1. 00 mg/ml stock solution).

DILUTION WATER

The dilution water is NAS laboratory spring water or dechlorinated city
water from the City of Newport.

TEST ORGANISMS

5.1 Species: Rainbow trout, Oncorhynchus mykiss.

5.2 SOUrce: Rainbow trout are purchased from a reputable supplier or
local gfower. A frequently used source is Northwest Trout,
Corvallis. OR 97330.

5.3. Age: Juvenile (0.8-5.0 g)

5.4 Acclimation and Pretest Observation: After receipt of fish from a
source known to have healthy fish, a minimum observation time of 48
hours is required prior to testing. If fish appear diseased,
discolored, or otherwise stressed, or if more than 5% of the fish die
during the 48-hr holding period, then the fish must be discarded and
a new group obtained.

Care must be used to ensure that fish are not subjected to unusual
handling or environmental stress either before or d~ring the testing
period. Fish should.be handled only the minimum Hecessary using
suitable dipnets and should not be subjected to more than a 3°C
temperature change during any 12 hour period. The d i s so l ved oxygen
level must be maintained at a level of 60% of saturation or greater.
During holding, loading of fish in aquaria shol!lld not exceed 10 giL.
and holding water should be replaced at a miniml!lm rate of 2 tank
volumes per day. Fish should be fed to satiation at least once a day
with a commercial food obtained from the fish grower. Fish are
shielded from any unusual visual stress and treated with a
photoperiod of 16 hours light and 8 hours darkness. A daily log of
feeding, behavioral observations, mortalitY,'and water quality should
be maintained

DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers are may be
glass jars or small plate glass aquaria. The containers are covered
to minimize evaporation of volatile compounds. Test chambers are
maintained at constant temperature by partial immersion in a
temperature-controlled water bath. The system Is maintained in a
photoperiod-controlled room or enclosure. Test solutions are aerated
by slow bubbling of oil-free compressed air throl!lgh 1 ml disposable
pipets.

2
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6.2 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, par~graph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaRed using a
procedure appropriate for removing the toxicant tested (Le., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypcch l or i t e to aid in removal of organ i c matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental DesigN.: . The test involves exposure of juvenile rainbow
trout to five test concentrations in a logarithmic series and a
dilution water control. A 60% dilution series is nor-mal Iy used in
this test with efflueats giving test concefltrations of 100%, 60%,
36%, 22%, 13%, and 0%, but other dilutions are satisfactory.
Exposures are for 96 Hours. Each treatment consists of duplicate
test chambers each containing ten fish. A stratified random design
is used to place test chambers in the water bath which is used for
temperature control. Test organism~ are impartially distributed to
the test chambers by adding two animals to each chamber and repeating
the process until eaCH contains 10 organisms. In the screening test
only the 100% effluent and cOl'ltrol levels are used, and three
replicates are employed.

7.2 Effect Criterion: The effect criterion used in the rainbow trout
~ioassay is mortality, defined as a lack of visible respiratory
movement and absence of response to tactile stimulation.

7.3 Test Conditions: The dissolved oxygen concentration in each test
container must be greater than 60% saturation throughout the 96-hr
test. Test containers are gently aerated if required to maintain the
oxygen level. If aeration is employed, all containers are treated
equally. The test temperature employed is 12 + 2°C. The photoperiod
is 16 hours of ligll.t and 8 hours of darkness. Loading must not
exceed 0.8 giL.

7.4 Preparation of Test Solutions: Effluent, groundwater, receiving
water, or stock solutions of manufactured ctlemical products are
diluted with dilution water to prepare a series of te~t

concentrations. The test dilutions are brought to the test
temperature by partial immersion of the test containers in a water
bath and, if necessary, are gently aerated until the dis~olved oxygen
concentration is greater than 80% of saturation in each vessel.

7.5 Beginning the Test: The test is begun by adding the organisms to the
equilibrated test containers as previously des~ribed.

7.6 Feeding: Animals are not fed during the test nOr during the
preceding 24 hours.

i -,"

3
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7.7 Test DUl'atioH, ~ gnd Fl'equency.2l.. Observations, and Methods:
The dUl'atioH of the acute toxicity test is 96 hours. Tbe type and
frequency of observations to be made are sNmmarized as follows:

~ of Observation

Biological Dqta
Survival

Physical i'!rn.d Chemical Data
Dissolved oxygen, pH, temperature,
and conductivity (one repl. only)

Hardness and alkalinity (highest
test concentration and control)
(one replicate aBly)

Times of Observation

Daily

Daily

0- and 96-Br

..... - ...-

8.

During the test, dead organisms are removed at least every 24 hONrs.
Dissolved oxygen is measured directly in test aquaria using a
polarographic oxygen probe calibrated in air. The pH is also
measured directly in the test aquaria by carefill use of a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is measured using a mercury thermometer or a
telethermometer calibrated with a mercury thermometer. Conductivity,

. hardness, and alkalinity are measured usirn.g EPA approved or suggested
methods (EPA 1979).

7.8 Criteria Qf. Test Acceptance: For the test to be considered
acceptable, the minimum survival of organisms in the control
treatment at the end of the test must be 90%.

DATA ANALYSIS

Percent survival is calculated for each treatment replicate from the raw
data and the means are obtained for eacN. treatment level. The LC50 is
calculated using the EPA TOXDAT Multi-Method pcogram (EPA 600/4-85/013).
In the screening test, comparison of the 100% level with the control is
done using at-test.

9. REPORTING

A report of the test results must include the following information: name
and identification of the test; the investigator and laboratory;
information on the test material; information on the dilution water;
detailed information about the test organisms inclNding acclimation
conditions; a description of the experimental design and test chambers and
other test conditions including water quality; information about any
aeration that may have been required; definitiorn. of the effect criteria
and other observations; responses, if any, in the control treatment; the
24-, 48-, 72-, and 96-hr LC50s and 95% confidence Jimits; any unusual
information about the test or deviations from procedures.

4
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Amendments made to the protocol must be approved by the spons.or and study
director and should include a description of the change, the reason for
the change, the date the change took effect, and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

11. REFERENCED GUIDELINES

ASTM. 1990. Standard guide for conducting sediment toxicity tests wit~

freshwater invertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat. t Philadelphia, PA.

EPA. 1979. Methods for chemical analysis of water and wastes.
Environmental Protection Agency I Cincinnati, (EPA 600/4-79-020).

Peltier, W.H. and C.l. Weber. 1985. Methods for measuring the acute
toxicity of effluents to freshwater and marine organisms. EPA 600/4-85­
013.

12. APPROVALS

for
Name

Name

Date

Date

5

for Northwestern Aquatic Sciences
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TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-14
Title: Fathead Minnow dual endpoint (acute/chronic) toxicity test using

static exposur-e to Wacker Sil tronic Corp. outfall composite.
Protocol No.: NAS-XXX-PP2, September 15, 1990, Revision 1 (10-30-91).

Based on U.S. EPA. 1989. Method 1000.0, Fathead minnow, Pimephales
promelas, larval survival and growth test, pp. 33-74, lD.: Short-term
methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition.
EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Nor-thwes ter-n Aquat i c Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

L.K. Garrison, B.A., QA Officer; G.A. Buhler, B.S., Aq. Toxico!.;
B.D. Crowe, B.S., Sr. Tech.

Study Schedule:
Test Beghming: 9-28~93, 11: 00 a. m.
Test Ending: 10-5-93, 11:00 a.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite H, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following tte principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792) .

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

..'•...J..
i.H.

'.]...11

NAS Sample No.
Collection Date
Receipt Date
Conductivity (llmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

0323E
9-27-93
9-28-93

550
7.1
120

30

0347E
9-29-93
9-30~93

150
6.5
180

20

0358E
10-1-93
10-2-93

600
6.7
160

20

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container umtil tested.

] Test No. 357-14
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DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 9-21-93, 10-1-93.
Pretreatment: Aerated >24 hr

TEST ORGANISMS
Species: Pimephales promelas, fathlead minnow.
Size/Weighlt: 24-hr-old.
Source: Florida Bioassay Supply, Gainsville, FL
AcclimatioA: Holding conditions iA the receiving water were: Temperature,

25.0°C; dissolved oxygen, 8.0 mg/L; pH, 7.1; conductivity, 250
pmhos/cm; hardness, 180 mg/L as CaC03; and alkalinity, 160 mg/L as
CaC03'

TEST PROCEDURES AND CONDITIONS
Test Chambers: 600 ml glass beakers containing 250 ml of test solutions.
Test Concentrations: 100,50, 25,12.5,6.2'5, and 0% (control).
Replicates/Treatment: 4
Organisms/Treatment: 40
Loading (based Q!!. final weight of cOfltrol orgaAisms): 0.017 gil
Water Volume Changes ~ 24 fur: 1
Aeration: NORe
Feeding: Approx . 700 Artemia nauplii per beaker three times daily except

on day 7.
Effects Criteria: The effect criteria used were: 1} mortality, and 2)

growth inhibition. Mortality was defined as lack of visible movement
during a 30 second observation period. Growth inhibition was
measured as the difference in weight gain of fish between a treatment
level and the control.

Water Quality aAd Other Test COAditions: Temperatl1re, 24.1 .:!:. O.l°C;
dissolved oxygen, 7.4 .:!:. 0.7 mg/L; conductivity, 671 .:!:. 58 pmhos/cm
(100% effluemt), 382.:!:. 53 pmhos/cm (control); pH, 7.3 .:!:. 0.2;
hardness, 128.:!:. 13 mg/L as CaC03 (100% effll1ent), 80 .:!:. a mg/L as
CaC03 (control); alkalinity, 25 .:!:. 5 mg/L as CaC03 (100% effluent), 61
.:!:. 4 mg/L as CaC03 (col'l.trol); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
In the acute exposure (48 hOl1r) , no statistical comparison of survival was
performed betweeR the control aAd the 100% effluent concentration because
no mortality was observed iA the latter after 48 hours. In the chronic
test, percent sl!Irvival and the average weight per larva are calculated for
each treatment replicate from the raw data and the means are obtained for
each treatment level. The LC50 (survival) is calculated using the EPA
TOXDAT Multi-Method program (EPA 600/4-85/013). The IC25 (growth) is
calculated using the Linear IRterpolatiol'l. Method (EPA 600/4-89/001a) .
NOEC and LOEe values for survival and growth are computed using ANOVA and
an appropriate post hoc test (DI1Rnett's test, T-Test with Bonferroni's
adjustment, Steels Many-One Rank Test, or Wilcoxon Rank Sum Test with
Bonferroni Adjustment). The appropriate test is selected after evaluating
the data for normality and homogeneity of variance. Weight data are
excluded from the ANOVA calculation if t,"ere is a survival effect. An
arcsine transformation is performed on the survival data prior to
statistical analysis. The statistical software employed for these
calculations is TOXSTAT, Release 3.3, Uoiv. of Wyoming, Laramie, WY.

J
Test No. 357-14 - 2 -
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PROTOCOL DEVIATIONS
None,

REFERENCE TOXICANT TEST
Test No.: 999-294
R'cl;r;;;;;e Toxicaat and Sour ce : CdC12-2. 5H20. Mall inckrodt, Lot No. TNZ.
Test Date: 9-28-93------
Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 25.1 pg/L Cd; 7-day IC25, 22.3 pg/L Cd; NOEC, 10 pg/L

Cd. This result is within the laboratory I s control chart limits.

TEST RESULTS
Acute endpoiAt: A detailed tabulation of the acute test results is given

in Table 1. There was no mor t.a l I ty of fathead minnows exposed to
100% Wacker Siltronics outfall composite after 48 hours. Therefore,
the efflueAt passed the acute test accordiAg to Oregon DEQ guideliaes
(DEQ Whole Effluent Toxicity Testing Guidance Manual, Jantlary 1993).

Chronic endpoint: A detailed tabulation of the chroRic test results is
giveR in Table 2. The biological effects, given as the NOEC and LOEe
for stlrvival and growth, and the LC50/IC25 for survival/growth, are
showA below.

J....~ .~

:1"--''_.

NOEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Sllrvival

50
100
70.7

(50 - 100)
Binomial

Growth

25
50

49.3

Liaear interpolatioa

J.

J.....•. -

]

STUDY APPROVAL

Gj:cW}u./J.A{ 'rJ13
Study Director Date

Test No. 357-14 - 3 -

Q~ R. J~\!,
~y Assurance Unit Date
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Table 1. Survival of fathead minnow larvae exposed for 48-hours to Wacker
Siltronic Corporation outfall composite.

I
Effluent Number of larvae

concentration
(%) Rep l". Exposed Dead Surviving

Percent
survival

*Mean
percent
survival

100 1 10 a 10 100.0
2 10 0 10 100.0
3 10 0 10 100.0
4 10 0 10 100.0 100.0

Control 1 10 0 10 100.0

I
2 10 0 10 100.0
3 10 0 10 100.0
4 10 0 10 100.0 100.0

* An asterisk next to a treatment mean indicates that it is significantly
(P<O.05) less than the control meaR.

J
I
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Table 2. Survival and growth of fathead minnow larvae exposed for seven days
to Wacker Siltronic Corporation outfall composite.

* *Effluent ~Nmber of larvae MeaFl Ave. wt. Mean
concentration PerceBt percent per larva weight

(%) Repl. Exposed Dead Surviving survival survival (mg) (mg)

100 1 10 10 0 0.0
2 10 10 0 0.0
3 10 10 0 0.0
4 10 10 0 0.0 0.0*

50 1 10 0 10 100.0 0.357
2 10 0 10 100.0 0.309
3 10 0 10 100.0 0.347
4 10 0 10 100.0 100.0 0.315 0.332*

25 1 10 0 10 100.0 0.439
2 10 0 10 100.0 0.442
3 10 0 10 100.0 0.423
4 10 0 10 100.0 100.0 0.462 0.441

12.5 1 10 0 10 100.0 0.539
2 10 0 10 100.0 0.453
3 10 0 10 100.0 0.443'
4 10 1 9 90.0 97.5 0.494 0.482

6.25 1 10 0 10 100.0 0.424
2 10 0 10 100.0 0.411
3 10 0 10 100.0 0.418
4 10 0 10 100.0 100.0 0.448 0.425

Control 1 10 0 10 100.0 0.424
2 10 0 10 100.0 0.427
3 10 0 10 100.0 0.376
4 10 0 10 100.0 100.0 0.494 0.430

*
An asterisk next to a treatment mean indicates tlilat it is significantly

(P<0.05) less than the control mean.

:il­

1 Test No. 357-14 - 5 -
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2.

FATHEAD MINNOW (PIMEPHALES PROMELAS)
LARVAL SURVIVAL ANI) GROWTH TESTr"

INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiving waters using tRe fathead minnow
(Pimephales promelas).

1.2 Summary of Method: Fathead minnow (Pimephales promelas) larvae «24­
hr old) are exposed for seven days to different concentrations of
effluent, rec~iving water, or cadmium reference toxicant in a static­
renewal test. The test cRambers are 600 ml borosilicate glass
beakers, each containing 250 ml of test solution. Four rep1icate
beakers, each with 10 larvae, are employed at each test
concentration. Test results are based on the survival and growth of
the larvae. The data analysis includes calculation of the 7-day LC50
and the determination of a NOEC and LOEC for both growth and survival
using ANOVA and an appropriate post-hoc test.

STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location: Tests will be performed at the firm's laboratory at
Newport, OR.

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director: Richard S. Caldwell, Ph.D.
Qual. Assurance Officer: Donald R. Buhler, Ph.D.
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Sttldy Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be rtln concurrently.

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Laboratory Practice regulations effective December 29,

1
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1983 (40 CFR Part 792).

TEST MATERIAL:

An effltlent or receIvIng water sample. The reference toxicant is cadmium
as cadmium chloride (1.0 mg/ml stock solution used. to make test solHtions
daily) .

]

I.·~
I

J.

4. DESCRIPTION OF TEST SYSTEM:

4.1 Preparation of Test Concentrations: Test concentrations are prepared
by manual dilution of effluent, receiving water, or cadmium working
stock solHtion with dilHtion water. Prior to mixing, both effluent
and dilution water are aerated, if required, and brought to test
temperature. .

4.2 Test Chambers and Environmental Control: Test chambers are 600 ml
Pyrex beakers holding 250 ml of test solution. Temperature control
of test chambers is provided by partial immersion of the beakers in a
temperature controlled water bath. Aeration is employed only if
necessary to maintain the dissolved oxygen concentration within
acceptable limits, and, if used, is provided to all test containers
by bubbling oil free air throllgh 1 ml disposable glass pipets. The
reqllired photoperiod is achieved by timer control of the room lights.

4.3 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E-729-80, paragraph 6.6.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with t ap water, pesticide-free acetone, water, 5%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L soilltion of
hvpochIorLte to aid in removal of organic matter and to disinfect
glassware), and rinsed twice wita tap water. Test systems and
chambers are rinsed again with dillltion water just before use.

"'!..•.'. I.,~.'.'",

:~L

,]

].i.'

5.

6.

DILUTION WATER:

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70 mg/L as CaC03' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

TEST ORGANISMS:

6.1 Species: Fathead minnow, Pimephales promelas

6.2 .Source: Fathead minnow larvae are sllpplied from laboratory culture
or from a reputable supplier. A recommeflded supplier is Aquatox,
Inc .• Hot Sp,rings, Arkansas.

6.3 Age at Study Initiation: <24-hr-old if cHltllred; <48-hr-old (and all
within 24-hr of the same age) if shipped.

2
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6.4 Accl imation and Pretest Observation: Since the larvae are used
within.24 hours of receipt (or hatching), pretest observation is
limited to the determination that water quality conditions upon
receipt are within acceptable limits and that mortalities during
shipping were minimal and that the fish appear to be healthy.

"'"
7. EXPERIMENTAL DES'IGN AND TEST PROCEDURES:

7.1 Experimental Design: The test involves exposure of fathead minnow
larvae to five effluent, receiving water, or cadmium concentrations
in a logarithmic series and a dilution water control. A 50% dilution
series is recommended. Exposures are for 7 days. Each treatment
consists of four replicate test containers each containing ten
larvae. Test containers are placed, using a stratified random
design, in a water bath for temperature control. Test organisms are
impartially distributed to the test chambers by adding two to three
test organisms to each and repeating the process until each chamber
contains 10 organisms.

7.2 Effect Criterion: The effect criteria are: 1) mortality, and 2)
growth inhibition. Mortality is defined as the lack of visible
movement during a 30 second observation period. Growth inhibition is
measured as the difference in weight gain of fish between a treatment
level and the control.

7.3 Test Conditions: The dissolved oxygen concentration in each test
container must be greater than 40% saturation at all times. If
necessary to achieve this, test containers should be gently aerated
by slow bubbling through 1.0 ml disposable pipets. The test
temperature employed is 25 ~ lOCo The photoperiod is 16 hours of
light and 8 hours of darkness. IllumiI:lation is suppl Led by daylight
fluorescent lamps. Loading of organisms should not exceed 0.8 giL
wet wt. (0.2 giL dry wt.) in the test chambers. The test solution is
replaced once daily.

7.4 Beginning of Test: The test is begun by adding the test organisms to
the equilibrated test solutions as previously described.

7.5 Feeding: Test organisms are fed newly hatched Artemia salina naMplii
three times daily. The feeding level is approximately 700 Artemia
per beaker. The feeding level can be adjMsted as necessary to
minimize overfeeding which can lead to water fouling, but should be
sufficient to support rapid growth of the larvae. Care must be taken
that all treatments receive equal quantities of food daily. Uneaten
food is removed once daily from test containers as part of the water
changing routine to minimize water quality degradation. Larvae are
not fed on day 7 of the test.

7.6 Test Duration, ~ and Frequency of Observations, and Methods:
The test duration is 7 days. The type and frequency of observations
to be made during the test are sMmmarized as follows:

3
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~ of Observation

Biological Data
Survival
Growth

Physical and Chemical Data
Temperature (one replicate at all
.tes t levels)

Dissolved oxygen, pH (one replicate
at all test levels)

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

Times of Observation

Dally
at end of test

Daily before solution renewal

Daily before and after
solution renewal

Conductivity, hardness, & alkalinity
(control and high test concentration
of one replicat~) Daily before solution renewal

I
1
I

I
,I

J

).

':
~:" -
;

8.

During the test, dead organisms are removed at least every 24 hours.
Dissolved oxygen is directly measured in test beakers using a
polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is also measured directly in the test
beakers by careful use of a pH probe and a properly calibrated meter
with scale divisions of 0.1 pH units. Temperature is measured with a
calibrated mercury thermometer or telethermometer. Conductivity is
measured with a conductivity-meter. Hardness and alklinity are
measured us ing test kits. ,

7.7 Growth Measurement Growth is measured as average dry weight of
animals in a test replicate at the end of the test on day 7. Pooled
animals from each test replicate are rinsed with deionized water,
gently blotted and placed into tared aluminum weigh pans. TAe pans
are dried at 100°C for a minimum of 2 hours. The dried larvae are
dessicated and weighed as soon as possible to the nearest 0.00001 g.
The total weight of the dried fish in each pan is divided by the
number of fisA weighed to obtain an average dry weight per fish.

7.8 Criteria of Test Acceptance: The test results are acceptable if: 1)
the average survival of control larvae is ~ 80%; and 2) the mean dry
weight of control larvae preserved in 4% formalin solution is > 0.25
mg for tests begun with <24-hr-old larvae.

DATA ANALYSIS:

The end points of the fatAead minnow toxicity test are survival and
growth. Survival is tabulated daily from direct count of live organisms.
Average fish weight, measured at the end of the test, is used to compare
growth between individual efflueot treatments and the control. Point
estimates, e.g. LC50. are calculated using the moving average or probit
analysis. LOEC and NOEC values, for survival and growth. are obtained
using appropriate hypothesis test statistics including ANOVA with
Dunnett's or Bonferroni t-test post-hoc treatment comparisons. An arcsine
transformation of survival data is employed prior to the ANOVA test.

4
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9. REPORTING:

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

-I

The final report of the test resHlts must include all of the" following
standard information at a minimum: name and identification of the test:
the investigator and laboratory; information on the efflHent; information
on the dilution ~ater; detailed information aboHt the test organisms
including acclfmation conditions; a description of the experimental design
and test chambers and other test conditions incl\iding water quality;
information about any aeration that may have been required; definition of
the effect criteria and other observations; respORses, if any, in the
control treatment; tabulation and statistical analysis of measured
responses; a description of the statistical methods U'sed; any unusual
information about the test or deviations from procedures.

10. STUDY DESIGN ALTERATION:

Amendments made to the protocol must be approved by the Sponsor aad study
director and should include a description of the chaRge, tBe reason for
the change, the date the change took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protocol must be
described and recorded in the stHdy raw data.

]
1-
'-

11.

12.

REFERENCED GUIDELINES

U.S. Environmental Protect i on Agency. 1989. Fathead minnow, 'Pimephales
promelas, larval survival and growth test, Method 1000.0. pp. 33-74 In:
Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition. EPA/600/4­
89/001.
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. - )lORTmvESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2

FATHEAD ~lINNm" LARVAL SURVIVAL AND GROWTH TEST

3/1/91

IIOCl~

Comments

f o"'(l 1/\ fro.... f); It-q

pH :r- s . ":i--'i
as CaC03 '" 0, 6 0

<?-.o

03s-f £
\D - l-£l ')
1(.>-2...-"1 "'}

bO 0

h·t

- 1 -

C-C?fr\:PCif;t-e.­
011.3 E D3 tt1- E
"'~ - '1S q'J...~-q1
9,),& -91. q~-n-5:1
Ss0 --1:'\5~Q,-- -=,- _

:r- \ f;. s-
\~o V"o
3D ~o

8-.0 50 I \<t'o !

(N)

DILUTION WATER
Description: MQCl~~1d,- HcvA .sl.,,...!~c\--\<- \"";5*£-r-­
Date of Preparation: q,»\,Cl;, tD'-I-"3
Water Quality: Conductivity (1J~hos/cm) 3L~-, :sOO
Hardness (mg/L as CaCOS) toO. laO Alkalinity (mg/L
Treatments: ijcL<lT(I/\.:z..JY bn

S.D.
Mean

COVER DATA SHEET

TEST ORGAJ.'U SMS
Species: Pimephales promelas, Fathead minnow
Age: «24-hr old; 24-48 hr old if purchased)-,d=-4--l.--'~~S"'-- _
Source: 'f\vei~l-..... 0\0"5."\'1' SV~9hli ("'(H'''V..s,,~\\~, fb
Acclimation Data:------------------------I Date I Temp I DO pH 1 Cood I Hard Alk
I °c m~/L mh/cm m /L /L

STUDY MANAGEMENT
eli ent: h-4kddJ?. 5tlh·.,v,'q
Cl i ent I s Study ~lonitor: _~-I-i-,=,-o~":":::>'-....JRLL.:;!.~.l.;]h~b==-:"'--,-,-"I_£-"-- ~ _
Testing Laboratory: Northwesterfl Aquatic Sciences
Test Location: )/Cwt>{:~ L-.. h,·a, *,r~
Laboratory's Study personnel:r?

Pro j. Man. /Study Di r. 'L!:: '> J~....z.,.l~ I
QA Off i cer L-K- _ 6.-zi-rLn.L:I:"':./V~_:"=-~,A/:--('~v.-...-~-K7':-.~-------

1.¥~D C: "-0\."'-' %C-. 2. G. 4 ... -aYl..lC._____
s. 4. _

Study Schedule: .
Test Beginning:q~t--q3 \\00 A""- Test Ending:--I..:IO::::.._-S.-l--_c-1'-~.J----L...L---:-~

TEST MATERIAL
Descr iption: Ov\ ~\ I

----"'-'--'--~-~~->+--.::-;..-=--="----;:--:-------=---:---------
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/cm):
pH:
Hardnes~ (mg/L):
Alkalinity (mg/L):

1··.·f.-

I
,

I

,\

J
':1

'I
"

]

.1._­

I

--:j
~~ .
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX~PP2

FATHEAD MINNOI'l LARVAL SURVIVAL AND GRm'lTH TEST

COVER DATA SHEET (CONTINUED)

Test No .3~7-1 1..\ Client Investigator~ }0!rt+11

]

I

TEST PROCEDURES AND CONDITIONS
Test concentrations:- (50% series recommended) \00, ~-Oi;).,,')' \J.."S, ~.IT, 0 10

Test chambers : (600 ml beakers) COO ""L ~%t ... r(
Test volume: (250 ml) .;),50 hl..
Replicates/treatment: (4) _~--'::- _
Organisms/treatment: (15) --l\'::'()~ _
Test water changes: Daily
Aeration during test: None
Feeding: 700-1000 thr~e times daily
Beaker placement: Stratified randomization

'I
J

j

]

Randomization chart:

"'Q jC:,;L\ I '3'0 'L..~ I \ I \.06 1
A I I 1....) I

I 'L-<; I
~

I \Cls l-S 0
B \ L:') ! I , (,,4" I I

\L'S I 'Q I 2.-<;; I
~o I 6·Ls j ~DDc I I ~c-: 1

b·L~ I S;O I I !l...s 1,&
D I l [...C> ! \2...<) !I ,

PREPARATION OF TEST SOLUTIONS

- 2 -

( ~.'}'., ) + (L/.'7l )+ ( 5./" )+ ( 4.q~

( I Q oo )

3/1/91

O. Q'f giL

o
300

1000

Dilution Water
(ml/L)

t {)DO

o

SDD

working stock solution

[{-\~I1t~
T~xieant (

(ml/L)

$0

to 0

Id-S

Test Cone

(70 )

Sum of total wts
in controls (mg)

Total vol. in
controls (ml)

Concentration of

Loading

MISCELLANEOUS NOTES

LOADING

j

"'J -., ...

]•.•.~.: ...{

i

"j:i
'1

J
.J
.,1

l
]

-----------,----------------- -- - -----
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:' 'NORTH'v'lESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD }lINNOW LARVAL SURVIVAL AND GROIvTH TEST

WATER QUALITY DATA SHEET

Test No. >f:.7- 1j Client "-.,c..s~t/" InVeStigator~)Ob''v{13

2.
3,
4.
5.
6.
7.
Notes:

D.~Y 1 (, M A) )fl L

1.
2.
3.
4.
5.
6.
7.
Notes:

1.
2.
3.
4.
5.
6.
7.
Notes:

.
',nl,:Uj

Jl].

} , ,',
:-.:\
::.;

he'

J
J
'ill
iI

')1.1
I

1.
2.
3.
4.
5.
6.
7.
Notes:
Remarks:

-- 3 --

_ ..._-~~._---~ - -----------~._,~_._._----~-~-----------~~-

Co

3/1/91
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SCOEPA00028705



· NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNO\'l LARVAL SURVIVAL A~D GROWTH TEST

I· ,/
: / Test No.}57- 1j Client

WATER QUALITY DATA SHEET

\J./'f"lc:...h~h Investigator ~IO(I'1'i1

I

I

1

1

]

DAY 4 (\D/ '-f0 )&=....

2.
3.
4.
5.
6.
7.
Notes:

DAY 5 (\0/ 3./G.j)~'-

Cone. ITemp (Ge) I DO (mg/L) I pH lCond/Hard/AlkI

1-0 ) I (Old) I (Old) , (Ne~'1 ) I (Old) I (NeI'l) t (Old)-Hi/zero
1. \00 1"<'~_ \ [1·L\ I -=j-, 0- I~+ I ::r-. 0 1300 1\"10 I 2...0
2. SO 6=21.1.2... 1~·0 I 1',0 j~:,- I )-.1.--. 1
3. ~~ I :stt· \ l:=t·!; I 1i'".Ci 1 -~ I '::1: '-\ I
4. 11..-':) I 2..."-\. \ I::'·\.\. I fLo I -::r.'i I ..,...":) I
5. fo·:L~ ,d-.tt. , 1'=1--~ 0.0 I 3·3 "=t-. ~ I
6. "&. 1.21.,1-0 13:.5 0-,0 ,

3·..3 ..,..S= ~ ld-o ,Go
7. I I
Notes:

3/1/91

8ol?toI :?t.'1

If, \
8. )

- 4 -

Notes:

4.

5. 6.}..')"

2.

6.

4. \L.~

6. 3Q

3. 2~

1.

5.

Remarks:

Notes:

3.

7.

DAY 6 nOll fl) ~L

7.

------------------- .,----- ------~~~------
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS~XXX-PP2

FATHEAD MINNO\~ LARVAL SURVIVAL AND GRQI,IiTH TEST

/
,-/
~'- ' Test No. "3<7-'1 Client

SURVIVAL DATA SHEET

76
S~rvival on day (D=dead;

1 I 2 I 3 I 4o .. I

\0 110 I 10 I LO 110' I to I \ II to
\0 I lo I \0 I la I [o I 10 I to tc,
\1> I/O 1 10 I 1°' I 10 , to I [0- 10
\0 It o 110 I lo 11° I to I \.0' to

tD I 10 I Lc I LO I lo I (0 iD \0
It> I (0 I Iv I to I \0 ; to tD lO
\. I to I ro I l \7 ! to i [0 to lO
to> 1(0 I /0 I tdo I \ 0 ] (0 \0 fO,

\0 116 110 I ;D I 10 jlo to \0
\0 I le.. ) [0 I (l) I \0 I \.0 \0 \0
\IJ

1~~
I lo I to

:
UJ

I
to \0 \0

\1> i to ;1L1\) q '\ ~ 5
1° 1\0 l\d I /0 I to i to \0 \0
\Q t to I 1(1 I lo I !e:> I to t{) \6
\D Ito Ito 110 IlO I l<;) to \.,0
\0 I ('.) ! (a I to I LV tel 10 to
ID to [LO 110 I to tg I l <1 l (i

\0 [0 I \.D I to I \.0 [ to l6

\0 It) I Lo I to I \C,) I LO I \eI> \6
\0 r (j 11° I to I \.0 I [0 I lO (0

A
B
C
D

6.

~

1.

\00

I

I

'I

]
"

J
J
1:_,

.J
'J.,-
-:

'.: F

7. A
B
C
D

3/1/91- 5 -

I fu... I~ I~ I'S<- I t<.. IlK. I LC I Be:.Initial
Remarks:
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,NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNm'l LARVAL SURVIVAL AND GROWTH TEST

WEIGHING DATA SHEET

;Test No. 3Si-1Q Client wJ!-G.fct.A: 5; I~.vi'-S l'flvestigatorft:,j 'Of'tt0'3
Tare: Date 10-1:-93 Oven temp(OC) IOZ0LDrying time(hr) 2brs InH,-'..--:,·iJl2F....J::=3-- _

Final: Date H)-(Q'q"3, Oven temp(°C)~Drying time(hr) ZbYS Init .---,;:n2;f~',---__
Equip, Used: ovel":B\u.e.- t\ . Bal ance 51 d1syflJ$ H3P

l I I A I B
Cone. I IPan I Tare wt ITotal wt

( % ) IRepll # I (mg) I (mg) Comments

a

B-A I C I B-A/C
Fish wt 1# of Fish] Ave. wt

(mg) I I (mg)

I 31:.12-

135 24
I 10, lola

I .39. t:,0

C 135 I 3<0.4-3
D \36 1 33.10

A 13;; I 35.2:t

C 12-]-133.3&.

A Izq 1.55.45
B 13() I 35,32.
C 13\ ! 33.55
D 13"Z- 134:. <02

A 12513\,23

D I~ 1%+-1

B 126 135.05
/00

5D

3.

2.

1.

3/1/91

O,i..(~3 I
to
to
16

\.0

.36. €A

i 21-, 65

D I~O .C 139 : ~'t%

A 15f I 31.21

A 14-1 I 31. Zr I 41.51
B 112- I %. q4 141.05

B 13f> I 33. 3 2-

- 6 -

rD- 2-5

7 . l---.:A~_ __l._ ...l.__ l______I ----l. ___L. _

I B

t D

6.

1 C

Remarks:

K>-1-93 3tr ICOfY9 std lDt-=- 100.0 Z.~

10-<0- 4"::> ;n2.f' lCO(l'(;js1d LOt .: Ic;o·oz- rT5

4.

12· s

5.

i ~---

. j

,J.
']
J

.nl
,:~

J
]

1mAI

;~ -

]:,
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(Data listing File: p357w14 Date: 10-12-1993

.TER: None

I Obs. DAY CONe OLDNEW TEMP ..DO PH COND HARD ALK
1 a 100.00 1 -1.0 -1.0 -1.0 -1 -1 -1

I
2 0 50.00 1 -1.0 -1.0 -1.0 -1 -1 -1
3 0 25.00 1 -1.0 -1.0 -1.0 -1 -1 -1
4 0 12.50 1 -1.0 -1.0 -1.0 -1 -1 -1

j
5 0 6.25 1 -1.0 -1.0 -1.0 -1 -1 -1
6 a 0.00 1 -1.0 -1.0 -1.0 -1 -1 -1
7 0 100.00 2 -1.0 8.2 7.3 -1 -1 -1
8 0 50.00 2 -1.0 8.2 7.4 -1 -1 -1

J 9 0 25.00 2 -1.0 8.2 7.5 -1 -1 -1
10 0 12.50 2 -1.0 8.2' 7.5 -1 -1 -1
11 0 6.25 2 -1.0 8.2 7.5 -1 -1 -1

'j 12 0 0.00 2 -1.0 8.0 7.5 -1 -1 -1
13 1 100.00 1 24.2 6.2 6.9 575 120 20
14 1 50.00 1 24.1 6.2 7.0 -1 -1 -1

.1
15 1 25.00 1 24.2 6.3 7.1 -1 -1 -1
16 1 12.50 1 24.2 6.5 7.2 -1 -1 -1
17 1 6.25 1 24.0 6.5 7.3 -1 -1 -1
18 1 0.00 1 24.1 6.9 7·1 350 80 50

"J
19 1 100.00 2 -1.0 8.1 7.3 -1 -1 -1
20 1 50.00 2 -1.0 8.1 . 7.4 -1 -1 -1
21 1 25.00 2 -1.0 8.0 7.4 -1 -1 -1

I~, 22 1 12.50 2 -1.0 8.0 7.5 -1 -1 -1
. 23 1 6.25 2 -1.0 8.0 7.5 -1 -1 -1

24 1 0.00 2 -1.0 8.0 7.5 -1 -1 -1
25 2 100.00 1 24.2 6.2 7.0 650 120 30

j 26 2 50.00 1 24.1 6.2 7.2 -1 -1 -1
27 2 25.00 1 24.2 6.2 7.3 -1 -1 -1
28 2 12.50 1 24.2 6.4 7.3 -1 -1 -1

], 29 2 6.25 1 24.0 6.7 7.4 -1 -1 -1
30 2 0.00 1 24.0 6.6 7.1 350 80 60
31 2 100.00 2 -1.0 8.0 7.0 -1 -1 -1

~
32 2 50.00 2 -1.0 8.1 7.4 -1 -1 -1

~~! 33 2 25.00 2 -1.0 8.2 7.5 -1 -1 -1
';',

34 2 12.50 2 -1.0 8.0 7.5 -1 -1 -1
35 2 6.25 2 -1.0 8.0 7.5 -1 -1 -1

'] 36 2 0.00 2 -1.0 8.0 7.2 -1 -1 -1i,'

iL 37 3 100.00 1 24.2 7.0 6.9 675 120 30
38 3 50.00 1 24.2 6.8 7.3 -1 -1 -1

J 39 3 25.00 1 24.1 6.8 7.3 -1 -1 -1
40 3 12.50 1 24.2 7.1 7.4 -1 -1 -1

~1'oIi:

41 3 6.25 1 24.1 7.2 7.5 -1 -1 -1

]
42 3 0.00 1 24.0 7.0 7.4 350 80 60
43 3 100.00 2 -1.0 8.0 7.0 -1 -1 -1
44 3 50.00 2 -1.0 8.1 7.3 -1 -1 -1
45 3 25.00 2 -1.0 8.1 7.4 -1 -1 -1

I 46 3 12.50 2 -1.0 8.0 7.5 -1 -1 -1
" 47 3 6.25 2 -1.0 8.0 7.5 -1 -1 -1

48 3 0.00 2 -1.0 8.0 7.4 -1 -1 -1

I 49 4 100.00 1 24.4 6.6 6.8 675 120 30
50 4 50.00 1 24.3 7.0 7.2 -1 -1 -1
51 4 25.00 1 24.2 6.8 7.3 -1 -1 -1
52 4 12.50 1 24.3 6.8 7.4 -1 -1 -1

I 53 4 6.25 1 24.2 7.0 7.4 -1 -1 -1> -...., ....54 4 0.00 1 24.0 7.0 7.3 500 80 60
<:;1'; t1. 1nn nn ? -1 n >l o 7 "1 _1 -1 -1

-~------- _._---~--~--
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!Data 1 i st i ng

F -ER: None

Fi 1e: p357w14 Date: 10-12-1993

Obs. DAY CONC OLDNEW TEMP DO PH CCND HARD ALK
56 4 50.00 2 -1.0 8:0 7.7 -1 -1 -1
57 4 25.00 2 -1.0 '8.0 7.8 -1 -1 -1

I 58 4 12.50 2 -1.0 8.0 7.8 -1 -1 -1j 59 4 6.25 2 -1.0 8.0 7.8 -1 -1 -1
60 4 0.00 2 -1.0 8.0 7.8 -1 -1 -1

I
61 5 100.00 1 24.1 7.4 6.7 700 140 20
62 5 50.00 1 24.2 7.5 7.2 -1 -1 . -1
63 5 25.00 1 24.1 7.5 7.4 -1 -1 -1

I
64 5 12.50 1 24.1 7.4 7.4 -1 -1 -1
65 5 6.25 1 24.1 7.4 ·7.3 -1 -1 -1
66 5 0.00 1 24.0 7.5 7.3 375 80 60
67 5 100.00 2 -1.0 7.8 7.0 -1 -1 -1

.:J
68 5 50.00 2 -1.0 8.0 7.2 -1 -1 -1
69 5 25.00 2 -1.0 8.0 7.4 -1 -1 -1
70 5 12.50 2 -1.0 8.0 7.5 -1 -1 -1

.J
71 5 6.25 2 -1.0 8.0 7.5 -1 -1 -1
72 5 0.00 2 -1.0 8.0 7.5 -1 -1 -1
73 6 100.00 1 24.3 6.7 6.5 750 150 20

;]
74 6 50.00 1 24.2 7.0 7.0 -1 -1 -1
75 6 25.00 1 24.2 6.8 7.2 -1 -1 -1
76 6 12.50 1 24.3 6.8 7.4 -1 -1 -1
77 6 6.25 1 24.0 6.8 7.4 -1 -1 -1

j ~78 6 0.00 1 24.1 7.0 7.5 375 80 70
.1 79 6 100.00 2 -1.0 -1. 0 -1.0 -1 -1 -1

80 6 50.00 2 -1.0 8.1 7.2 -1 -1 -1

J 81 6 25.00 2 -1.0 8.1 7.3 -1 -1 -1
82 6 12.50 2 -1.0 8.0 7.4 -1 -1 -1
83 6 6.25 2 -1.0 8.0 7.4 -1 -1 -1

]
84 6 0.00 2 -1.0 8.0 7.4 -1 -1 -1

.' 85 7 100.00 1 -1.0 -1.0 -1.0 -1 -1 -1
86 7 50.00 1 24.0 7.0 7.0 -1 -1 -1
87 7 25.00 1 24.0 7.0 7.2 -1 -1 -1

~
88 7 12.50 1 24.0 7.0 7.3 -1 -1 -1>~

..'

89 7 6.25 1 24.0 7.0 7.4 -1 -1 -1
90 7 0.00 1 24.1 7.0 7.4 375 80 60

') 91 7 100.00 2 -1.0 -1. 0 -1.0 -1 -1 -1
.;' 92 7 50.00 2 -1.0 -1.0 -1.0 -1 -1 -1
~~

93 7 25.00 2 -1.0 -1.0 -1.0 -1 -1 -1

']
94 7 12.50 2 -1.0 -1.0 -1.0 -1 -1 -1
95 7 6.25 2 -1.0 -1.0 -1.0 -1 -1 -1

;, 96 7 0.00 2 -1.0 -1.0 -1.0 -1 -1 -1

J
.)

:J

J ~1-

~--------- - --------.----- .-- -----
SCOEPA00028710



I..:
IJescriptive statistics
I'
I P"" TER: None

File: p357w14

~ JO/I1{4)

Date: 10-12-1993

.«

lobservations meeting filter con~itions: 96

IVariable
ITEMP

DO

(H
N

41
82
82

Mean
24. 134
7.445
7.320

St?ndard
Deviation

0.106
0.658
0.234

Minimum
24.000
6.200
6.500

Maximum
24.400
8.200
7.800

Coeff. of
Variation

0.441
8.845
3.195

-'j

". Descriptive statistics

IFILTER: Keep if CONe = 100

File: p357w14 Date: 10-12-1993

Coeff. of
Variation

8.633
10.357
21.909

Maximum
750.000
150.000

30.000

Minimum
575.000
120.000

20.000

Mean
670.833
128.333

25.000

N
6
6
6

JObservations meeting filter conditions: 16

Standard
Deviation

57.915
13.292

5.477

J
va r i a bl e
CON0

~ HARD
ALK
j- .
I .

. J

statisticsJ, Descriptive

FILTER: Keep

UObservations

File: p357w14

if CONC = 0

meeting filter conditions: 16

Date: 10-12-1993

':) Variable
C'. COND

HARD

]ALK

N
7
7
7

Mean
382.143

80.000
61.429

Standard
Deviation

53.452
0.000
3.780

Minimum
350.000
80.000
60.000

Maximum
500.000
80.000
70.000

Coeff. of
Variation

13.988
0.000
6.153

-Cf-

---_._- _._----
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IT~~~' 357~14: Fathead 7-day surviva:
File: C:\ws4\temp6\p357a14.tst

Shapiro Wilks test for normality

~ 10/~·t-l7>
Transform: ARC SINE(SQUARE ROOT(Y))

ID = 0.020

0.465w =
[

iCritical W (P = 0:05) (n = 24) = 0.916
Critical W (P = 0.01) (n = 24) = 0.884
I~-----------------------------------------------------------~----------------

I Dat~orma1ity test. Try another transformation.

IWarning - The two homogeneity tests are sensitive to non-normal data and
should not be performed.

Test 357-14: Fathead 7-day survival
JFile: c. \~\}s4\temp6\p357a14. tst Transform: ARC SINE(SQUARE ROOT(Y))

Hartley test for homogeneity of variance
] Bartletts test for homogeneity of variance

These two tests can not be performed because at least one group has17-'0 variance.

'. M~to meet homogeneity of variance assumption.
jAdditlonal transformations are useless.

]

.

'l'...•

j

]

..- )0-

•.. - ..__._------- -- ..._------_. --"---
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TITLE: Test 357-14: Fathead 7-day surviva:
~lLE: C:\ws4\temp6\p357a14.tst

\NSFORM: ARC SINE(SQUARE ROOT(Y)) NUMBER OF GROUPS: 6 •

GRP IDENTIFICATION REP VALUE TRANS VALUE

1.4120
1.4120
1 .4120
1.4120
1.4120
1.4120
1 .4120
1.4120
1 .4120
1.4120
1.4120
1.2490
1.4120
1.4120
1 .4120
1.4120
1 .4120
1 .4120
1.4120
1.4120
0.1588
O. 1588
0.1588
0.1588

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

,1.0000
1.0000
1.0000
1.00GO
0.9000
1.0000
1.0000
1.0000
1.0000
1 .0000
1.0000
1.0000
1.0000
0.0000
0.0000
0.0000
0.0000

Control 1
Control 2
Control 3
Control 4

6.25% 1
6.25% 2
6.25% 3
6.25% 4
12.5% 1
12.5% 2
12.5% 3
12.5% 4

25% 1
25% 2
25% 3
25% 4
50% 1
50% 2
50% 3
50% 4

100% 1
100% 2
100% 3
100% 4

1
1
1

I ~
2

-1 ;
3
3

I ~
4

J :
4

] ~
5

I _:

6

J ~-----------------------------------------------~----

,Jl Test 357-14: Fathead 7-day survival
File: C:\ws4\temp6\p357a14.tst Transform: ARC SINE'(SQUARE ROOT(Y))

I ST~~=~_~Y-ONE_~~TEST ~~:Contr~~<Treat~t _

Critical values use k = 5, are 1 tailed, and alpha = 0.05

- 1'---

TRANSFORMED RANK eRIT.
!DENT!FICATI ON MEAN SUM VALUE df SIG

----- ---- ----
Control 1.412

6.25% 1.412 18.00 10.00 4.00
12.5% 1.371 16.00 10.00 4.00

25% 1.412 18.00 10.00 4.00
"}lgl£G 50% 1.412 18.00 10.00 4.00
GJ~C 100% 0.159 10.00 10.00 4.00 *

1

] ;
4
5

J --~-------------------------------------------------------------

~I

~I -

J

nJl GROUP

iill

SCOEPA00028713



!.
Test 357~14: Fathead 7-day growt~

File: C:\ws4\temp6\p357b14.tst
I .
I •
Sb©piro Wilks test for normality

0.016

W= 0.966

Transform: NO TRANSFORMATION

Transform: NO TRANSFORMATION

Critical W (P = 0.05) (n = 20) = 0.905
Critical W (P = 0.01) (n = 20) = 0.868

I
Dat~ormalitY test at P=0.01 level. Continue analysis.

]

Test 357-14: Fathead 7-day growth
(File: C:\ws4\temp6\p357b14.tst

Bartletts test for homogenei.ty of variance

.I
Calculated 8 statistic =

'~.. ]Table Chi-square value =
,;, Table Chi-square value =

5.63
13.28

. 9.49
(alpha = 0.01)
(alpha = 0.05)

Average df used in calculation ==>
'..- -c,-d for Chi-square table value =>

df (avg n - 1)
df (ngroups-1) =

3.00
4

. IDat~mogeneitY test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the 8 statistic (see above).

] '--

]
._-'-"~~..._._--._-~---~------

_)'1--

.._~------------- --~.__..... _. _. ------ ----
scoEPA00028714



I. ~

ITITLE; : Test 357-14; Fathead 7-day growth
1.~.l:LE: C: \ws4\temp6\p35'7b14. tst

\NSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 5
I-~----------------------------~---------------------------------------

GRP IDENTIFICATION REP 'VALUE TRANS VALUE

I~-
---------------- ---- -------~---- -----~~~~~------

Control 1 0.4240 0.4240
1 Control 2 0.4270 0.4210
1 Control 3 0.3760 0.3760

I
1 Control 4 0.4940 0.4940
2 6.25% 1 0.4240 0.4240
2 6.25% 2 0.4110 0.4110

"'j 2 6.25% 3 0.4180 0.4180
2 6.25% 4 0.4480 0.4480
3 12.5% 1 0.5390 0.5390

··1
3 12.5% 2 0.4530 0.4530
3 12.5% 3 0.4430 0.4430
3 12.5% 4 0.4940 0.4940
4 25% 1 0.4390 0.4390

J 4 25% 2 0.4420 0.4420
4 25% 3 0.4230 0.4230
4 25% 4 0.4620 0.4620

J 5 50% 1 0.3570 0.3570
5 50% 2 0.3090 0.3090
5 50% 3 0.3470 0.3470

I -~ 50% 4 0.3150 0.3150
----------------~~---------~~---------------~~~~--------~--------

I
'Tes t 357-14: Fathead 7-day growth

, File: C;\ws4\temp6\p357b14.tst Transform: NO TRANSFORMATION

...1
ANOVA TABLE

Jl::: DF SS MS F

4- 0.049 0.012 11.410

mjWithin (Error) 15 0.016 0.001
~~~

Total 19 0.065
J----------------------------------------------------------------------------
. Critical F value = 3.06 (0.05,4,15)J Since F > Critical F REJECT Ho:All groups equal

11 Test 357-14: Fathead 7-day growth
JFile: C:\ws4\temp6\p357b14.tst Transform: NO TRANSFORMATION

0.216
0.430
0.4252

.~ DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment<! -------------~~ .........----......-_.........~~-----------~--~--~~~--------------,~~ .........---------~~
, TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
.~ --1- -------------­
.I Control

6.25%

SCOEPA00028715



_5 .', L-,YiVe--- 50% 0.332 0.332 4.251 *

I --~-------------------------------------------------------------~-----------DunG~tt table value = 2.36 (1 Tailed Value, P=0.05, df=15,4) ~

I, • • lOtVl./l1)
I

': 357-14: Fathead 7-day growth
If- ,'Ie: t:\ws4\temp6\p357b14.tst Transform: NO TRANSFORMATION

..

DUNNETTS TEST TA8LE'2 OF 2 Ho:Control<Treatment
----------~--~~~~~----------~----------------------------------~~~---~-~~-

'I GROUP IDENTIFICATION
NUM OF Minimum Sig Diff % of DIFFERENCE
REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 Control 4
2 6.25% 4 0.055' 12,7 0 . 005
3 12.5% 4 0.055 12.7 -0.052

"I 4 25% 4 0.055 12.7 -0.011
5 50% 4. 0 . 055 12. 7 0 .09'8

----------------~~-------------------~-----------------------~~-~-~---~---------

I

J

]
I .~
I

I
I ~,

I
,]

J.

'"

<
:~

..:.,),.
.r'
:{

]

J
J
lJ -

J
------- --~ --------~ ---------------- --- ----------~-
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NORTHWESTERN AQUATIC SCIENCES

I
~C50 TO~DAT MULTI-METHOD CALCULATION RESULTS
********************************************

, - ,

I.-cst 357-14: Fathead 7~day LC50

CONCENTRATION EXPRESSED AS : %Jeffluent

NUfl.18ER NUMBER PERCENT
EXPOSED AFFECTED AFFECTED
----- --_.--_- ---------_ ......

40 40 100
40 0 0
40 0 0
40 1 2.5
40 0 0

100
50
25
12.5
6.25

l CONC.

I
,J

THE BINOMIAL TEST SHOIrB THAT 50 AND 100 CAN BE
'j USED AS STATISTICALLY 50JND CONSERVATIVE 95 PERCENT
I CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL

ASSOCIATED WITH TI-lESE LIMITS IS 100 PERCENT.

J AN APPROXIMATE LCSO FOR THIS SET OF DATAI~
WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT

'J' DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE NOR THE
~ PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.

I --"'~m OF REPORT.

1--

~
r,:}i

"

T]'

,..

J
j

,j!
"

J
---------~- ----
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.'
CALCULATION OF ICp FOR:

C •

)

Ceriodaphnia 7-day reproduction
)<'Fathead minnow 7-day growth
___Menidia 7-day growth
Other~~~~~~~

Test No.: ~'S'7- ''1
Date of carc .}. (\)_1'\..-~3·

Ini tials: ~ ,

25% Reduction
(control x .75)

~ "3 3'l...--'""'" •?7V'
o \)
.IJ~

Cone. -dbl
contr~

C.'!,; <

l.
2.

5.
6.

3.
4.

j

]

50% Reduction "=

(control x .50)

( ('0 _ ,,<)
+ [;\SC'141] ---~-------

. (:n-v- H~J)

..- JS;"\. -

( 20 - 10 )
IC50 10 + [.298-.596]-----------

(.235-.596)

50% Reduction = .596 x .50 .298
(control x .50)

18.3 ugjL

M·1Mj
.596
.596
.596
.596
.235

( )
] ----------- "=

( )

Mi
.598
.598
.578

y.
1

.588

.607

.578

.609

.235

+ [

Yj=observed means
Mi=srnoothed means
Concentrations go from low to high.

Cone. (ug/L Cd)
control
2.5
5.0
10
20

~'lhere :

SAMPLE CALC.:

l.
2.
3.
4.
5.
6.

').'.C .~: '

,I

]

j

]

]
:cci

:';

J
J
J

, __C _ •••• _ •• _

SCOEPA00028718



'KSY: AO-Aqueous NA-NoMqveous SL-Slvc;e GW-G'ounG""!~er SO-Soli OT-Olher PE-Pe:rolevrr

Samples are eiscard!c 30 da)'s alar resulls ere repMed unless etber arraf\s!me.~IJ Ire mede.
Hanrdous samples will b9 returned 10 clientOf d;5pCsed of at cH!nlexpfnse.

()

~~,~2~~;,:~:~.~~UATICSCIENCES ~_
P.O. Box 14J7. Newport. Oregon 97J65 • (50J) 265-7225

}
, 1-.

Clie.~l n.me Project or ?Of / Analyses re~ui(ed \ .,
,

Wacker-Siltronics COrp. - /_"3,
(

A:C:eu Phoro,1

7200 N.W. Front St. (503) 243-2020 ~ ,. ~..~
Ciiy.S:;M, Zij) IRe?on allenlion ~ ~

~r!J ,ti
Portland, OR. 97210 Tom Rothschild <1 ~~,of·$!

sampl'db~t';~;:~ -SV'-IQ.l~(tt!,c; \ :\J 01 ., tj

Ty~.'
If ;,e, ,...t:

L!':l N~m~c{ {) bO",o<:-'
S !I:1ple Da\e nme See key c! . ~ ,$.~vfnum~ef nmpted sampled below Sample description con\atners c::: ~'>"Jq Remarks

2i s.~ oSeo PrQ. OlA1- \'t.-\\ c 0 V"'I -r c> 1>" t''e I X ~7hdPl.M /iVltscJ:.fo6\,,\c.,;)
,

I CL~~
,
I\.-. I I· I I WQV- Ie- -.t~p~

-,
1 I tviJ..515t~ mJ!~",?

I I -. I I ;JP6t- o3z>£
~ ::.L

-. I I
I I -. I I

I <,
....... .

"" Ie-,

-, I
I -,

<,
f"-

Sisna:ura Prilll Nama Ccmpa.1y Dale Ti~H

F.11i"qui~he.d Wre~ Lo..KY\..Y h ~' '{.ni- ~\:f I Q.. 'I\.."\.c It:::l..... ,\J."- \ v:\J w 0.. C- \::. <'L.... ~'. \..\. 'l"O'rl~ <, c.. 0 "("' 'f'<:t ....Co -\- '. a V) 17 s.~'P'\3
u q cie.)

.J,.C.e-6....-, -..r"<"\ '1 4J>P' c:ec'50;; .t .>,"",1'

?~celved by B-ra-d'J{/~db f:,ro. do uJ6\ ('~ l-e (A p5 'Z 7Set> IJ6 )/oD
v

Relinquished by
,

Received by

Rel!nq'Jished by

ReceIved by Laboll:ory 6-,/~&/Nt-- GrIiN Ir ~vk~r ~ 1'-Zg--7) joft,?IA
/

...'- -. -- .. ."
Nole:

SCOEPA00028719



-- -- '---- -- --
,'-\Iname ) Projtct or ;>0I

L3( ) h Anal)'se$ required / IWacker--011 tronics Corp. C\').-
;A;}c.es~ Phor., , . .

7200 N. W. Front St. (503) 243-2020
~\

~
'!>

.y. 5:a18, Z,,7) IRepotl a:lenl;OO ~
~I:) ...(J

Portland, OR.' 97210 Tom Rothschild 9~~ ,.f's
Sampled bY'\" ~ :s- ~dt,", ~ c.-\:lJ . 0' ., fj

Ty;:,," .::r~ ,$'
'.l'J OV'W'\c..';. • /I~m~er _ ..(;1 t,o ,,":'"
",pie Dale TIme See 1<!f 01 ~.~

<::::J ~'frTl~H umpled umpl.o bllow Samp;e descrlp:lo~
cO:i1:ainen ':;;""Q, Remarks

'lq~~
P&o6 'AQ. O""-\-~c-\\ c...O""""'" f6 s,.:'+ ~ \ ~l\S -l:l: 014':1- Eq:> ,

I<,-. I \, I I"<. I I .1 -

I I <, I I I
,.

I <, I I
. , I I <, I I

\ -,
~I <, I--+- -. I

I I <, I
<; ..

SiG·~~:l:Jre Pr'r.tl.:a:na Cem;;a;",y Da:e Ti~-,e

.".lli"quished by 3"~\"\<..v~ -~" ~ \ - Re-t\... ~ e,,\.:\\~ Wc..~\<~..,.. s: \+'(".1,,", ~ c, c...o ..... ,p <IV e..+~4"" 2ct >~'13'- "\'\,C'~.... s. ,.L t cs o
'-'

?~ceiv~dby
"

Relinquished by \

r1~~eived bf ~1 I cJ L:.-
"'"'"

r.el:nq·Jis~e: Of

;;,,~Ived by Labora:ory£~~ (b~ D CI"O~ ~I eA,",~*~ e-..... ?MVl~'<- 5~, tl"\t 0 ~O Scn-1: '1) \'O\l -Qr'\,
.. -- . ....

NORTHWESTERN AQUATIC SCIENCES
A Divl!io~ or NAS Anodolsl, Inc,

Nole:

S~~ples lere discarded 30 Cli'! tHer resul:s l.re fepo,tad \mIHS other arran.emenlS art made.
H~:ard0l!s samples will be returned 10 client or dispcnd 0111 clien\ Upton.

'K~Y: AO-Aqu!ovs NA-Nor.l(;ueovs Sl-Sluc.e GW-Grounc.....l!el SO-Soli OT-Otl':el PE-Pelroleurr

scoEPA00028720



L........J - - _..

e"l name
,

PIOjlct or PO, ( / Analyses rec;vll1d / .,
J

.
Wacker .",,11 tronics Corp, q:> - LS' , ; , ,

"

~c:: e13 Phone' ~ \

7200 N, W, Front St. (503) 243-2020 ,,1-0) "b "
~

'-l,

:y. S;ate, Zj~ IRe;:>ort a:lentlon ~
c::

~tJ ....et

Portland, OR, 97210 Tom Rothschild ...r !'l;=,
,f*<;-

Sampledby ,..~ .\.~
tA "<;-15

c<~
Ty~=· N'Jr:'l':ler if

:;" ~

\>0 s:
,,,,pie Dale lime See ke'l J ---'- . cr _ t1

~ <~
C::'j~ ~:f'm~er nmpled nmpled btlow Sample description conlalners ~"o, Remuks

\. ~ .....~
A~ chA ~c. \\ CAVV\. ,,6So·'+<t. I \ ~"3 .C~() ~~ O"3)-g C-

., ,

II'"
I I <, \. I I-. I I I

:

-

I I <. I~ I
I <, I I

<, I
\ <, I -
~

.
~l I
~

I I '"!'o.. I!

I , ..
:

Si.nalvr,e
I

Prin\ Na~\I CcmiH.~y Dale Til;le

,;/Ii.~qvishedby J~~,~ \" ~o"""t..\. ). \\o,"\...!ao<...\..:\J \.JJ c,c.. \<. Q.'r ~ '. \+ ~~ 'Y"\ ~ C- LOV fovoA~(l'" \ Oc....~c..3 taG(,
....-'

r.ICIIYle by .
Relinquished by

.........
?~celved by f11k (uJ ~,
i'.el:nq'Jlshee ';;y

V

,,/cllved by Laoora;ory~~~ ~.n-~ 0 Cr~~ tv(lA~\-~." (.\" vA-~~ s c..", {, ,",-'<.... J Gc.-~ d.. 1'3 \G:~,-....--.
.. _ ... . -, ~

NORTHWESTERN AQUATIC SCIENCES
A Dlvistonor NAS AlSoclQles.lnc.

P.O. Box 1437, Newporl, Oregon 97365 •

Nol~:

Slrnples al! discarceo 30 C!)·! !,~er fuula !fe 'e~or\lo unles! other zrr.an£eme:1ls are made,
H!:~fCOU! samples will be relurne.:llo client or cispcs.ld of at clienl e.ptnu.

'KEY: AO-Aqueous N,A,·-Nor,!~ueous SL-Slue"~8 GW-Groun~wa:er SO-Soil OT-OlhH PE-Pe,lrole'.JrT"
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~~~ ~ ~~__~_~ORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-15
Title~ladoceran!(Ceriodapaniadubia) dual endpoint (acute/chronic)

toxicity test using static exposure to Wacker Siltronic Corp.
outfall.

Protocol No.: NAS-XXX-CD2, August 2, 1990. Revision 1 (1-18-92). Based
on U.S. EPA. 1989. Method 1002.0, CladoceraB, Ceriodaphnia dubia,
survival and reproduction test, pp. 105-146. l!l: Short-term methods
for estimating the chronic toxicity of effluents and receiving waters
to freshwater organisms. Second edition. EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR

97210.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

L.K. Garrison, B.A., QA Officer; G.A. Buhler, B.S .. Aq. Toxicol.;
G.J. Irissarri, B.S .• Tech.

Study Schedule:
Test Beginning: 9-28-93, 2:00 p.m.
Test Ending: 10-5-93, 2:30 p.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Pr ac t l ce s : The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792) .

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
wita the protocol and standard operating procedures. This report is
an accurate reflection of tae raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

0323E
9-27-93
9-28-93

550
7.1
120

30

0347E
9-29-93
9-30-93

150
6.5
180

20

0358E
10-1-93
10-2-93

600
6.7
160

20

"',.,j

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container until tested.

] Test No. 357-15 -1-

----------- ..~ -_..~--_._.~ - -_._"_._-
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___________________________________________NORTHWESTERN AQUATIC SCIENCES

DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 9-21-93, 10-1-93.
Pretreatment: Aerated >24 hr

TEST ORGANISMS
Species: Ceriodaphnia dubia, cladoceran
Age: <24-hr
Source: NAS cultures
Culture Conditions: Temperature, 24.2 .:: O.l°C; dissolved oxygen, 8.5 .:: 0.2

mg/L; conductivity, 375 .:: 91 pmhos/cm; pH, 7.4 + 0.1; hardness, 100 +

o mg/L as CaCOS; alkalinity, 65 .:: 10 mg/L as CaC03' Photoperiod
16:8 hr, L:D.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 oz. polystyrene ClipS contaiaiag 15 ml of test solutions.
Test Concentrations: lOa, 50, 25, 12.5, 6.25, and 0 % (control).
Replicates/Treatment: 10
Organisms/Treatment: 10
Water Volume Changes per 24 hr: 1
Aeration: None
Feeding: 0.1 ml each of YTC and Selenastrum suspensioH daily/beaker.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

inhibition of reproduction. Mortality was defined as lack of visible
movement during a SO second observation period. Reproduction is
evaluated as the mean number of young produced per surviving female
cladoceran.

Water Quality and Other Test Conditions: Temperature, 25.2 + O.l°C;
dissolved oxygen, 7.6 .:: 0.5 mg/L; cOEiductivity, 433 .:: 247 pmhos/cm
(100% effluent), 313 .:: 18 pmhos/cm (control); pH, 7.2 ~ O.S;
hardness, 153.:: 31 mg/L as CaC03 (100% effluent), 100 ~ 0 mg/L as
CaCOS (control); alkalinity, 23 ~ 6 mg/L as CaC03 (100% effluent), 60
.:: 0 mg/L as CaC03 (control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
In the acute exposlire (48 hour), no statistical comparison of survival was
performed between the control and the 100% effluent concentration because
no mortality was observed in the latter after 48 hours. In the chronic
test, results are based on survival of the introduced cladocerans aad the
numbers of young produced. The 7-day LC50 (survival) was calculated using
the EPA TOXDAT Multi-Method program (EPA 600/4-85/013). The IC25
(reproduction) was calculated using the Linear Interpolation Method
(EPA/600/4-89/001a). NOEC and LOEC values for survival and reproduction
were complited using Fisher's Exact Test and Dunnett's test, respectively.
The statistical software employed for these calculations was Toxstat,
Release 3.3, Univ. of Wyoming, Laramie.

PROTOCOL DEVIATIONS
None

J Test No. 357-15 -2-

-~-~~~_..__ . ----------._-----
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REFERENCE TOXICANT TEST
Test No.: 999-295
Reference Toxicant and Source: CdCl2-2.5H20, Mallinckrodt, Lot No. TNZ.
Test Date: 9-28-93-- ---
Dilution Water Used: Moderately hard synthetic water.
Result: 7-day LC50, 43.8 pg/L Cd; 7-day IC25, 0.85 pg/L Cd; NOEC, <1.0

pg/L Cd. These results are within the laboratory's control chart
warning limits.

TEST RESULTS
Acute endpoint: A detailed tabulation of the acute test results is given

in Table 1. There was no mortality of h dubia exposed to 100%
Wacker Siltronics o~tfall after 48 hours. Therefore, the effluent
passed the acute test according to Oregon DEQ guidelines.

·· ..·1..

Chronic endpoint: A detailed tabulation of the chronic test results is
given in Table 2 and Table 3. The biological effects, given as the
NOEC and LOEC for s~rvival and reproduction, the 7-day LC50 for
survival, and the 7-day IC25 for reproduction are shown below .

. J
Survival Reproduction

50
100
70.7

(50 - 100)
BiBomial

STUDY APPROVAL

(2C/Lf).p·e/~ 106-113
Date

50
>50
43.5

~{Jk~.::>.~
Q llty Assurance UOlt

Linear Interpolation

Date

NOEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Study Director

]

J Test No. 357-15 -3-

~---------_._----.
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Table 1. Ceriodaphnia survival data, 48-hour.

Effluent concentration (%)

Nlimber exposed
Number dead

Control

10
o

100

10
o

]

I

..j..'.......

.c

]

Table 2. Ceriodap~nia survival data, 7-day.

Effluent concentration (%)

Control 6.25 12.5 25 50 100

Number exposed 10 10 10 10 10 10
Number dead 0 0 1 0 0 10*

*
Significantly different from the cOl'ltrol (P=O.05) .

Table 3. CeriodaphAia reproduction data (Number of young pr-oduced) .

Effluent cONcentration (%)

Replicate CONtrol 6.25 12.5 25 50 100

1 21 26 17 14 18 2
2 12 22 14 24 9 0
3 23 12 27 20 10 0
4 8 17 22 25 17 0
5 28 7 25 27 8 0
6 15 14 27 14 17 0
7 10 20 29 25 3 0
8 19 3 22 12 17 0
9 4 9 19 10 6 0

10 16 16 6 14 11 0

Mean 15.6 14.6 20.8 18.5 11. 6 0.4*

*Significantly less tRan the control (P=O. 05) .
aAdult in this replicate identified as a male.

] Test No. 357-15 -4-

----._----- ------------
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-CD2
Revision 1 {1-18-92}

J

I
]

CLADOCERAN (CERIODAPHNIA DUBIA)
SURVIVAL AND REPRODUCTION TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiving waters using the cladoceran,
Ceriodaphnia dubia (EPA Method 1002.0).

1.2 Summary of Method: Neonate «24-hr-ald) Ceriodaphnia dubia, are
exposed for seven days (or until 60% of surviving control organisms
have three broods of young) to different concentrations of effluent,
receiving water, or cadmium reference toxicant in a static-renewal
test. The test chambers are 30 ml borosilicate glass or plastic
beakers, each containing 15 ml of test solution. Ten replicate
beakers, each with one neonate, are employed at each test
concentration. Test results are based on sllrvival of the introduced
cladoceraBs and the numbers of young produced. The data analysis
includes calculation of a 7-day LC50 and lC25 for mortality and
inhibition of reproduction, respectively, and the determination of a
NOEC and LOEC for both survival and reproduction using appropriate
parametric or non-parametri~ tests.

,
!.--,

.: 1

J.
J
. ~. "..

]

l

2. STUDY MANAGEMENT

2.1 Sponsor's Name alild Address:

2.2 Sponsor's Study rrlonitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Qual. Assurance Officer:
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run concurrently.

1
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2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Laboratory Practice regulations effective'December 29,
1983 (40 CFR Part 792).

3. TEST MATERIAL !:

I

.~..J'-. _.'

.1

4.

5.

6.

An effluent or receiving water sample. The reference toxicant is cadmium
as cadmium chloride (1.0 mg/ml stock solution Hsed to make test solutions
daily) .

DESCRIPTION OF TEST SYSTEM---

4.1 Preparation of Test Concentrations: Test concentrations are prepared
by manual dilution of effluent, receiving water, or cadmium working
stock solution with dilution water. Prior to mixing, both effluent
and dilution water are aerated, if required, and brought to test
temperature.

4.2 Test Chambers and Environmental Control: Test caambers are 30 ml
borosilicate glass or plastic beakers holdiRg 15 ml of test solation.
TemperatHre and photoperiod control of test chambers is provided by
incubation in an eRvironmental chamber or water bath.

4.3 Cleaning: All laboratory glassware. including test chambers. is
cleaned as described in ASTM Standard No. E 1383-90, paragraph 8.5.
New glassware and test systems are washed with laboratory detergent.
followed by rinses wita tap water, pesticide-free acetone. water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before Hse.

DILUTION WATER

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkaliaity of 60-70 mg/L as CaC03. Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

TEST ORGANISMS

6.1 Species: Cladoceran, Ceriodaphnia dHbia

6.2 Source: Ceriodaphnia neonates are supplied from the NAS laboratory
culture. The original culture was obtained from the EPA
Environmental Research Laboratory, Corvallis, OR.

6.3 Age at Study Initiation: <24-hr-old neonates; and all released
within an 8-hr period .

2
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J
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J'......

]

6.4 Pretest Culture and Handling, Individual cul tures are used as the
immediate sotlrce of neonates for toxicity testing. Source cultures
are handled in a similar manner as test organisms for at. least seven
days and the neonates are then used to initiate tests. Source
cultures are transferred to new medium and fed at least three times a
week (e.g. MOA, Wed, Fri). Records of the source cultures are kept
and if mortali ty exceeds 20% or if less t.han 15 young are produced
per week, the cultures are not used as a source of neonates for
testing.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES-----
7.1 Experimental Design: The test involves exposure of neonates to five

effluent, receiving water, or cadmium concentrations in a logarithmic
series and a dilution water coatrol. A 50% dilution series is
recommended. Exposures are for 7 days or until 60% of the surviving
control animals produce three broods. Each treatment consists of ten
replicate test containers each coataining one cladoceran. A
stratified random desigA is used for beaker placement.

7.2 Effect Criteria: The effect criteria are: 1) mortality, and 2)
inhibition of reproduction. Mortality is defiaed as the lack of
visible movement during a 30 second observation period. Reproduction
is evaluated as the mean number of young prodtlced per surviving
female cladoceral'l.

7.3 Test Conditions: The test temperature employed is 2'5 .!. 1°C. The
photoperiod is 16 hours of light aAd 8 hours of darkness.
Illumination is supplied by daylight fluoresceat lamps. The test
solution is replaced once daily.

7.4 Beginning..Qf Test: The test solutions are added to the test beakers
and food is added. The test is then begun by adding one neonate to
each test container .

7.5 Feeding: The organisms are fed when the test is initiated, and daily
thereafter. Food is added to the fresh medium immediately before or
immediatedly after the adul t s are transferred. Each feeding consists
of 0.1 ml YTC per 15 ml test solution and 0.1 ml Selanastrum
concentrate per 15 ml test solution.

7.6 Test Duration,~ and Frequency of Observations, and Methods:
The test duration is 7 days (or tlntil 60% of surviving control
organisms have three broods of young). The type and frequency of
observations to be made during the test are summarized as follows:

]

J

~ of Observation

Biological Data
Survival (of adult)
Reproduction (young produced)

Physical and Chemical Data
Temperature (two locations in

environmental control system)

3

Times of Observation

Daily before transfer
Daily after adult transfer

Daily

scoEPA00028729
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Dissolved oxygen, pH (High, medium,
& low concentrations & control)

Conductivity, hardness, & alkalinity
(control & each new effluent sample)

PROTOCOL NO. NAS-XXX-CD2
Revision 1 (1-18-92)

Daily before and after
solution renewal

e.g. Days I, 3, & 5

]
1--'

..1,--

,]

1·l'·:1(::

t

8.

9.

During the -tes t , dead adult organisms are removed every 24 hours and
the young are discarded daily after countil'lg. Dissolved oxygen is
measured in each stock test solution usil'lg a polarographic oxygen
probe calibrated according to the manufacturer's recommendations.
The pH is also measured in each stock test solution using a pH probe
and a properly calibrated meter with s~ale divisions of 0.1 pH units.
Temperature is measured with a calibrated mercury thermometer or
telethermometer. Conductivity is measured with a conductivity meter.
Hardness and alkalinity are measured using test kits.

7.7 Criteria of Test Acceptance: The test resllits are acceptable if; 1)
survival in the controls is at least 80% and reproduction in the
controls averages 15 or more young per sllrviving female. At least
60% of surviving females in controls should have produced their third
brood.

DATA ANALYSIS

Test results are based on survival of the introduced cladocerans and the
numbers of young produced. The data analysis includes calculation of a 7­
day LC50 and IC25 for mortality and inhibition of reproduction,
respectively, and the determination of a NOEC and LOEC for both survival
and reprod~ction using appropriate parametric or Bon-parametric tests
(e.g. Dunnett's Test, Fisher's Exact Test, or Steel's Many-one Rank Test).

REPORTING

The final report of the test results mHst include all of the following
standard information at a minim~m: name and identification of the test;
the investigator and laboratory; information on the effluent; information
on the dilution water; detailed information about the test organisms; a
description of the experimental design and test chambers and other test
conditions including water qllality; definition of the effect criteria and
other observations; responses, if any, in the control treatment:
tabulation and statistical analysis of measured responses; a description
of the statistical methods used: any unusual information abo~t the test or
deviations from procedures.

_I

J

J-
]'.>

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study director and Sporiso r . Any deviations in the pr-otoco l must be
described and recorded in the study raw data.

4
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. 11. REFERENCED GUIDELINES

ASTM. 1990. Standard guide for conducting sediment toxicity. tests with
freshwater invertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat., Philadelphia, PA.

U.S. Environmental Protection Agency. 1989. Cladoceran, Ceriodaphnia
dubia, survival and reproduction test. Method 1002.0. In: Short-term
methods for estimating the chronic toxicity of effluents and receiving
waters to freshwater organisms. Second edition. EPA/600/4-89!OOl.

U.S. Environmental Protection Agency. 1989. Supplement to "Short-term
methods for estimating the chronic toxicity of effluents and surface
waters to freshwater organisms". Revision 1. EPA!600/4-89/001a.

. 1

12 . APPROVALS

for-------------------- ---------------
Name

J
I

.1

:J

j

J-
]

Name Date

5

for Northwestern Aquatic Sciences
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- n ~-- NORTm'l"ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS~XXX-CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET

Test No. 359-/5 I nvestigator ---.-:...c:.=..._--'-~---'-------

t~-s:!. r'tl
1~5 :t "5 f
"d-> x t;zo

D35S£
IO-I-q.:;

10- 2-CL3
,,"00

Tes t Endi ng : -,-=/O,,--_5~--,q:...:3::::..- _

o ~LJ".:f C.
Q-ZCf-93
q-~-q3

ISO

30

T.t
lW

c...cMPo:;,.r1s::.
0-;:23e

Q-2."1..q3
'1-2.-3'-95
550

TEST MATERIAL
Description: OU -r Ff.H.-L._-=-==-.:.-'--''-''=-=----'''='''-'-=..<....>0'-'''''-''-'-''''''- -------------
NAS Sampl e No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/cm):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

STUDY MANAGEMENT
ci i ent: (f.//1£K;11C ft /tk";L5
Client 1 s Study Monitor :--.J..,...L"""':..:..:...J_9.L7~o.Lf1;...:\..::..s_~_C.:....;.)~J':.:......... _
Testing Laboratory: Northwestern AfIuatic Sciences
Test Location: )/tlA/~d L.t, h().eu f..(1'3:::J.
Laboratory's Study personneh 7

Pro j. Man.1Study Di r ,,-,1('1-'-"-'.-L>_'....r!....-'-A'.!..:/cz.A::.::.:v","-':=:~-,-vf/-:---'---------
QA Officer L-K.. ~ ~rr?)&""- )Jt'~

1. (;.J, ,&IS.s-ae.e,1 b,l"L- 2. CiA>\S;/I...l_--
3. 4. _

Study Schedule: .
. . ZOJp...-1..Test Beg Inm.ng : 9-2%-93-

I
I

I
I
J

Test chambers: (30 ml beak~rs) ~~~~.Q_~~_~_~

Test volume: (15 ml) _~/~~__~~ ___
Replicates/treatment: (10) (0
Organisms/treatment: (10) -,-v~(7-,-Z~~-'Z-f-l=)
Test water changes: Daily I

Aeration during test: None
Feeding: 0.1 ml each of VTC and algal suspension daily
Beaker placement: Stratified randomization

TEST ORGANISMS
Species; Ceriodaphnia dubia, cladoceran
Age: «24-hr; all released within 8 Ihr)_~~~~ ___
Source: (NAS cultures) <y,-'=1.~~~$~e~v_I_1L_~ ___
Acclimation: See seperate data sheet

TEST PROCEDURES Alll) CONDITIONS
Test conc~trations: (100%,50%, 2'5%, 12.5%,6.25%,0%) I~U, 'f""o} ~S

J1. • -b .. v(" .J..

DILUTION WATER
Description: Moderately hard synthetic water (prep'd from Milli-Q water)
Date of Preparation: '1-2.1-93 )-/O-J~iJ3 qn:ttZ'
Water Qual ity: Conductivity (pm'hos/cm) 32.'>1 "300 pH 9-.30 1 ?- <-f

Hardness (mg/L) IOOJ'UO, {)Alkalinity (mg/L) C2Q (go GJ)--J
Treatments: Aerated 24-l:n·., _-d~~==:::l_'-~>~?-~'/....2I..-:!:::v=___ ~ _

]

J 8/1/90

----------------------._-- ~---------~--~---~------------~--- -- ~---_ ..-.---
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX~CD

CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET (CONTINUED)

Test No. 351- rS" Investigator (k:- 10/1~/~3

Randomization chart:

12.$
I I .25"' I ¢ 2.S'" I 50' 1 ¢ I I

1t..5' II 100 I (0.2 S- I I I I 100 [

I 5(1 I 5"lI 2S- I 12.-5" JOc
I

~
I -I ¢

[
b'2.~1/:'.2..5 I I ! I I 12.,":1 I I

100
I 25" I

6.25> ¢ I Joe 5""Q I 12.5 1 I 25" I Zf> I
! I I 1 1 "',;. -s I !

¢ I
12. s-l . /0 0 5'"0 I 12.-S- I

2~
I 100 I SD I ¢

I I c.cs: I I I I

25" I 1 ¢ 12..-S- I sa tJ I I z...$" I II ~.1.S I t I 100 I I 6·Z.S-1 50

50 I ¢ I 12.5 /00 I 'Z'S -I -I 50 I 2- I !DO
[ 1 r

6.1.':> I b.2.'S I I I • ':> I

PREPARATION OF TEST SOLUTIONS

Concentration of working stock solution )

8-/1/90

o

r':5"'O

, .3;. 2.5'"
I r z .S-

Dilution \'later
(ml/150 ml)

o

EFFUJ€fJl
-Toni caut (

(ml/150 ml)

(A 1.0 pg/L working stock is prep'd from the cone.
stock by ser i a.I d.i Iu t lon : e.g. 1 to 10, then 1 to 100.)

so

12..5"

roo

Test Cone
('7" )

MISCELLANEOUS NOTES

1
" J

J
]

I'

I
J.
TI

:I'].
~~

".1

I

J

] -

]

I
I

. I

I

'I
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NORTlmESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

\'lATER QUALITY DATA SHEET

Test No. 351- ,S Investigator ~_ __..:...__i. _

Notes: _

Notes:---------------------------

Notes : _

Temp #1 (OC): 25;2.

Temp #'2 (oG): 1.5'2

Temp n (gC): 2.5'.3
Temp #2 (ge); 2.5,3

Temp #1 (OC): 2.S.3
Temp #2 (OC): 2.S.3

Conc. 'I DO (m~/L) I 13H
( "7c. ) I Old New 1 Old New

High ( 100 ) I ""'7.-1 '1.(., I " .r- "1.0
Med. ( 2.5 ) II VA 1.-1 I 1.7- 7.5
Low ( G..2.5' ) I ":l.'f 'fr.~ ":1.~ '1-.(,
Control I 1.</ 't.'i l.t 1-.{.,.

Cone. II DO (mg-/L) oH j

( 7t. ) I Old New Old New
High ( tCC ) I ":1.0 ~.4 &.~ t",'1
Med. ( z.s- ) i "T.O ~.1.. "'1.3 1.-1 I
Low (4.l..S'") I =1.0 -;r.t.. T.oI ~A I
Control j b:'t '$.2- I 1.3 1.3

Cone. I 'DO (mO'/L) pH

r "7; ) I Old New Old New
Hil?:h- ( 100 )! / "1.4 / '1. I I
Med. ( 2.5" ) i / 1'. ~ / "]. (,

Low ( fc.2.~n i / ':f.~ / "1-.:;,
Control 1/ ~.D V '1,«'

I
I

I

~ I

~ j

J
]

I'"

I
"~J -

ill
";>
::;
:<'

DAY 3 (Ie II 1~3) (..J L

Notes : _

J
J
t -,
J
]

Cone. DO (mg/L) tH
( '% ) Old New Old New I

High ( leo ) 1.'l.- "1.4 '.5'" {P.8" I
Merl. ( '2.";) ) 1.1.- l.~ I 73

"7. "
I

Low ( '-.25 ) +.0 -sA I 12- -=1. -I I
Control =1.1 ,?~ ~ '1.0 "7,3

-- "?-

Temp in (gC):
Temp #2 (ge):

2.5. -z..
'2.S. 'Z-

8/1/9'0
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CERIODAPHNIA DUBIA 7~DAY SURVIVAL AND REPRODUCTION TESTl·

1-

f', r

Test No. 351-1'5""

WATER QUALITY DATA SHEET

lnvestigator --=-~_....:......J.:::.....:.+_----

DAY 4 (10/2 1'13) ~Jt
r.

Notes: _

Notes: _

-zs. 'p
25,-z..

Temp #1 (eC):
Temp #2 (eC):

Temp U (ec):
Temp #2 (ec):

Temp #1 (ec): 2$.2.-
Temp #2 (ec): '2..5."L.

Cone. DO (m[T/L) pH
( "10 ) Old New Old New

Hi2"h I 100 ) -:;.Z. 7-.; I"q &.~
,.

Med. ( 25' ) t ., "t.o 7·1 '":1.'1 I.......
Low (c. 2.S ) T-.'2... Y.2.. '"7." ~ •.J I

Control "1.1 %.'2.. 1.2.- 1.3 !

Notes: ~ ~ _

Cone. .DO Im!!/L) uH
( ore ) Old New Old New

High, ( 100 ) "1-(, te:. b.lo '.3
Med. ( 2$ ) ""::l~ '1.0 7.3 ~."
Low ( b.1.':j) ~.4 l.O "':/-.!J -;3
Control -rtA ~.1.. I 1.1- 7:1

DAY 6 ('0/&./ /(3) l:"J:!.

DAY 5 {IQ / 3 113> 6:t¢?

I
I

J
.1

J
"j

]

J~

J
"nj.

j
DAY 7 ('0/5"/93) 6J1.

Notes:---------------------------

q]
-,,L

I

l

J.0'

j

Cone. DO Imp-ILl rH
( 70 ) Old New Old New I

Hil!h (100 ) - -/ - - /
Med. (ZS ) "7.0 / "1.3 /
Low ( (,. z'5"") ":1.3 / 7.:3 /
Control "'1.7- / j T. -L I

Temp #1 (ec): 2..5". I
Temp #2 (ec): 25.2,...

;)~.v

o. )
/6

8/1/90
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NORTHWESTERN AQUATIC, SC.IENCES . , PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY. SURVIVAL AND REPRODUCTION TEST

/ JURVIVAL/REPRODUCTION DATA SHEET
I'> W

Test No. 359- K Investigator_--::- ---!...l..!:L_~~.L-;---
7

-.

:'_-r-v-,

J
,J
'.J.:~ ,

-.

'''I
~~~J.

-]

/2

,. Rep l icate No. of No. of Young per
Cone. Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adul.t

, ·1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
3 0 0 CJ 0 o 0 0 0 0 D
4 f..:, 5"'" 0 0 0 t; 0 b 0 0
5 .S- 0 '8 t: +- Cj jO e, S ~

6 10 :"1- s , 10 fl o 0 t '"I 0 0 -=[-, I It 0 0 ./ 0 ~

% 8
lotal d( It..- a-3 X' :JK' It; 10 lei lJ I-W /')"(d /0

7

Conc .I
Replicate No. of No. of Young per

Day 1 2 3 4 5 6 ) 8 9 10 Younq Adul ts Adult
1 0 0 0 0 0 0 0 0 0 c
2 0 0 0 0 0 0 0 ·0 0 (\

3 o· 0 0 0 0 0 0 0 0 {)

4 L/ 'I 0 0 0 5" &. 0 0 0

2:;- 5 0 0 s: Lf 2- ?, 0 0 Ljl~

6 ~ :J 71- '1 S- t: "') .~ 5 cr
7 14 /'I 0 'I 0 0 1 0 0 0

,.

% 8
~r0 ta1 ac, ::t-'J... I'C 17 -t il-{ -;).0' '3 1 1/0 I 'fib 10

Cone .I
Replicate No. of No. or Young per

Day 1 2 3 4 5 6 7 8 9 10 Younq Adults Adult
1 0 0 0 0 o 0 Cl 0 C C)

2 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0
4 - .r;; of o I -- &. I» c 0;:) b

-)
0 0 0 0 'Z.. -, II (j D .9 0 t.f
6 5" ~ 10 ~ q 1'2- If) 0

.~ Xl

%.
7 1- r 13 /'L It. 0 .'J~ + in A
8 .

to tal /7 1'1 ;),7 oa. ).5 rpl ~ J--"L- ICJ c ?OK" q

I
I

·1

I
.1

.I1~

Ji~

]
' .

I

,- '.

, -

8/1/90

-----_._---~
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NORTHWESTERN AQUATIC,S~IENCES, , PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA nUBIA 7-DAY. SURVIVAL AND REPRODUCTION TEST

l SURVIVAL/REPRODUCTION DATA SHEET

Test No. 20-;z{ ~ InvestigatoI'" ~ )(}llsl~'>

Cone .I'
Repl icate No. of No. ot Young per

Day 1 2 3 4 5 6 7 8 9 10 Young Adu1 ts Adu1 t
1 o 0 0 0 0 0 0 0 0 0

2 0 0 0 c» 0 0 0 0 0 0
3 c 0 0 0 0 C C 0 0 Xc

0 4 'Z- 0 Xa XC 'j c:l n o -J..c. 0 X
b )(0 0 I KO XO /.0

%
6 )(0 ,
I , ,
8 I I t I

Iota 1 7/ 0 (~ ( D 0 0 o o 0 '1- [)

,
" .

8/1/90

Cone .I Rep l icate No. of No. of Young per
Day 1 2 3 4 5 6. J 8 9 J0 Young Adul ts Adult

1 0 0 0 0 0 0 0 0 a 0
2 0 0 CJ 0 -0 0 0 .0 0 0
3 o· 0 0 0 .0 0 0 0 0 0

4 J Z- J '7 / 2- :3 'I- 0 ?
<-

~ 2 ·It "\ 11 0 (J r) C> 111./ I
6 '6 o 6 0 ;3 S- o 'I :3 0
J 1- :; 0 'I </ CJ a '1 c) S- .,

% 8
.Fo ta1 If?' Cf (0 /1 Y' /7 :l /7 r;., If 110 /0

I v -

" Replicate No. of No. of Young per
Cone. Day 1 2 3 4 5 6 7 8 9 10 Young Adults Adu1.t

:1 o 0 0 o 0 0 0 0 0 'D
Z 0 0 0 0 0 0 o 0 0 0
3 0 0 0 0 0 0 0 c:> 0 o
4 .3 5"" I-f ~ 4. '3 S- 3 6 0

5 5 /0 0 0 0 o t.f 0 s- 3 <0
6 5 'I ~ s ~ 0 .~ I '1 0

%
I 0 II 10 .12- /5 f- '3 3 0 '3
8 .-

Iota 1 III ')if xo ;:))' ;)-1 lLf ~~ /v 10 Itt J m- 10
r I

2

50

1

J
] /0

n
,]
II

1
l-~ .

J
]

I

. \

I
I
1

]

, ,

-~---~~~~-- ~-_.-.. ----- -------~- ~ ~------------
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ji"'fi: d-o//I/'!: o, J

L')J~. 5.S'd: O·v

(f ~ : 7. i 1.. 0,-,

~(jh'Jl: ;7('!; q1

HI-.J ~ /JO 1: 0

Al~: [£:. 10

DIscharger: Analyst: ,
l ocati0n: Test Sta~rt'-;;-;Ua:'te::-;/Y1:=me~:~---+~'--

Date Sample COHected:o.....-__--'__ -~:Test Stop -Oatefflme: _

--'1-

to""" Go.
'1-2.1-· ~ (,j

Reolj,cate ,No. or ~o. or loung per
Cone. uay I J .. ) b J l:i 9 lU Young Adults Adult

I '1 . '3 J./ '} b 0 Cf "! i(

Z fa ! <; i o I.. i"( I q '" I- J 1(') i .;- "2- .7- 9 1/
..

::>.. 1.. 0 <I ..... '"I '! 1/ Z-., :? 2- 0 4./ !/f! 0 .=/ /(J ~ <f
I) 9 '1 cO ~ S- -jI ,";> -z: a
J '1 ~ '6 3- 'q ~ ::t 'H'" 0 1/
ti ~ I<J 0 ~ I~ l"1 ":7- 0 '{ 10

Total .,

I>~ 't. q-~-7-q 6,)>:-
I Rep 11'C<I te 1'10. or INo. or loung per

Cone Uar I l J I 4 :, b I i:j 9 10 Young Adults Adult
0 0 ole. ~j 0 0 (;> 0 0
I I - I I I l ,
I , 'I I 1 I I
I I I I I I .1

:, , i I I 1 I
b 1 , J I I I
I \ I I II I j I I
s 1- j I I J I I . I

Iota I I I I

ileolkne No. of No. 01 Young per
Conc. lJay I l 3 .. ) o I I iJ ~ IU rOUM Adults Adult-- I

l. -.......
J -- e--....
4 "--- /

-. --:l --r----
o --J ----,t\

Total f

Rep I tea te iNo. 01 INO. ot Young per
Cone Uay I z J 4 ~ 0 I s 'J IU Young Adults Adult

-t-
l. -I'---. J r-. 4 , t--
~ -b ---I ---B

----Totall --...

conc·.1
I ';~ollcate No. or No. or IOUrlg per

uay I l J .. :, 0 J i:j 9 10 Young Adults Adult
I t. ., ';; D ) I U ::l -I r
2 ~ z: , D 0 ~" 0 :) ~ 0
j <j- ot (\ 0 0 C '7 j .-'" ..,..... 0 D {} o () .z. ~ 1- (\ o
!l :3 lJ. 3 0 'I 2- q. :1 "t a
o 'f t 2.. C- O ,"f ;2.. I ». (
I () tl- T !> ::. J I 11 'f 'f
0 I If :31':1 c. ::> 0 ::. ... f":
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Reollcate . I,No. of :No. of foung per
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i'--J ... -...- -r--
. r--
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I) --- t---
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l ot a l
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10

TOTAL AN lMALS

o

DEAD

10

ALIVE

CONTROL

I DENT I FICATI ONI

j
6.25% 10 0 10

:I--------------------------------------~~-----------

TOTAL 20 0 20
'.~.J ===============================~========================================

.. CRITICAL FISHERS VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10.
:: ..j Since b is greater than 6 there is no significant difference

between CONTROL and TREATMENT at the 0.05 level.

FISHERS EXACT TEST
"J==========================================================================

NUr-18ER OF
.: ....

I
,~ IDENTIFICATION

- ,-"---------------------

ALIVE DEAD TOTAL ANIMALS

10

10o

9

10

12.5%

CONTROL]

Il~-------------~:~::-----------~:---------~---------~:-------

~ CRITICAL FISHERS VALUE (10.10.10) (p=O.05) IS 6.
Since b is greater than 6 there is no significant

ila between CONTROL and TREATMENT at the O. 05 1eve1 .

b VALUE IS 9.
difference

FISHERS EXACT TEST
=====~==~~===~===~~==========~~======~==============--=======~===========

.... 1

NUMBER OF

20

10

10

TOTAL ANI1'1ALS

o

o

DEAD

10

10

ALIVE

25%

CONTROL

!DENTI FICATI ONj

J
] TOTAL 20 0
==========================================--=-~~=========================

~_. _.. -- ._--~.-_ .. _. -----
scoEPA00028740



Since b is greater than 6 ther'e is no significant difference
ibetween CONTROL and TREATMENT at the 0.05 level .

. - . FISHERS EXACT TEST 5~ 7- 1(( ',,:::.r-. .. /
~~=~~:~~=======================================~~====================~===~~

NUMBER OF

IDENTIFICATION ALIVE DEAD TOTAL ANIMALS

10

10

b VALUE IS 10.
difference

o

o10

10

50%

CONTROL

. CRITICAL FISHERS VALUE (10 r 10, 10) (p=0.05) IS 6.
Since b is greater than 6 there is no significantJbetween CONTROL and TREATMENT at the 0.05 1eve1 .

[

·I---------------------------------~------------------------------------------

TOTAL 20 0 20
~=~===========~~==============~=======~~~~===========~~========~==========~

j

]
FISHERS CXACT TEST

==============~=============~=======~======~~===========~========~========~~

NUMBER OF

I IDENTIFICATION
.'. -~~----------~~~---------

ALIVE DEAD TOTAL AN Ii'1ALS

J
CONTROL

100%

10

o

o

10

10

10

TOTAL 10
..

10 20
================================~==========~-======~======================

,.,..,11.,,
:1

~~;

J

CRITICAL FISHERS VALUE (10, to. 10) (p=0.05) IS6. b VALUE IS O.
Since b is less than or equal to 6 there is a significant difference
between CONTROL and TREATMBNT at the 0.05 level.

SUMMARY OF FISHERS EXACT TESTS
---------------~---~----------------~~--------------~~~~-~----~--------- ----

*

o
o
1
o
o

10

NUMBER SIS
DEAD (P=.05)

10
10
10
10
10
10

NUMBER
EXPOSEDjGROUP IDENTIFICATION

~-- -------------------------
CONTROL

.J 1 6.25%
. 2 12.5%

3 25%

j., 4 -----v' ~~ 50%
• 5 U~ 100%
----------------------------------------------~tJ~-------------------------
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NO TRANSFORMATION

· .. r-wl
I'Test 357-Y( Cerio 7-day reproductior
File: C:\ws4\temp6\p357b17.tst Transform: NO TRANSFORMATION

lShaPir~ Wilks test for normality
~~._~~--~---------------~~----~~~~~-~----------------~----------------~~----

.: ID-"" 2007.300

W = 0.966

ICritical W (P = 0.05) (n = 50) 0.947
Critical W (P = 0.01) (n =- 50) "" 0.930

'IDa~ormalitYtest at P~O.01 level. Continue analysis.

--I
.1

Test 357-17: Ceria 7-day reproduction
jFile: C:\ws4\temp6\p357b17.tst Transform:

- Bartletts test for homogeneity of variance

:]Calculated 8 statistic =- 1.08
Table Chi-square value = 13.28 (alpha =- 0.01)

-.lTable Chi-square value"" 9.49 (alpha = 0.05)

Average df used in calculation ==> df (avg n - 1) = 9.00
·I~,!.sed for Chi-square table value ==> df (tt:groups-1) =- 4

I',\~ ', .....~__~ ~ ~ ~ _

:: D:ta~OgeneitY test at 0.01 level. Continue analysis.

JNOTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the 8 statistic (see above).

·'·'1
::;

L

I
.1

]-
_.'

] -1° -./
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r

TITLE: .
FILE:
~'~SFORM:

I~rv/
Test 351-~ Ceria 7-day reproduction
C:\ws4\temp6\p357b17.tst
NO TRANSFORMATION NUMBER OF GROUPS: 5

'~~~~~~---------------------------------~~~~~----------------------~---

GRP IDENT I FICATI ON REP !: VALUE TRANS VALUE
---------------- ---- ------------ -------~----

1 Control 1 21.0000 21.0000
1 Control 2 12.0000 12.0000
1 Control 3 23.0000 23.0000

I

1 Control 4 8.0000 8.0000
1 Control 5 28.0000 28.0000
1 Control 6 15.0000 15.0000
1 Control 7 10.0000 10.0000
1 Control 8 19.0000 19.0000
1 Control 9 4.0000 4.0000
1 Control 10 16.0000 16.0000

I
2 6.25% . 1 26.0000 26.0000

·2 6.25% 2 22.0000 22.0000
2 6.25% 3 12.0000 12.0000

j 2 6.25% 4 17 .0000 17.0000
2 6.25% 5 7.0000 1.0000
2 6.25% 6 14.0000 14.0000

J
2 6.25% 7 20.0000 20.0000
2 6.25% 8 3.0000 3.0000
2 6.25% 9 9.0000 9.0000
2 6.25% 10 16.0000 16.0000

i ~-"3 12.5% 1 17 .0000 17 . 0000
I .3 12.5% 2 14.0000 14.0000I •-.

3 12.5% 3 27.0000 21.0000

I
3 12.5% 4 22.0000 22.0000
3 12.5% 5 25.0000 25.0000
3 12.5% 6 27.0000 27.0000

J.
3 12.5% 7 29.0000 29.0000
3 12.5% 8 22.0000 22.0000
3 12.5% 9 19.0000 19.0000
3 12.5% 10 6.0000 6.0000

il 4 25% 1 14.0000 14.0000
.', 4 25% 2 24.0000 24.0000

4 25% 3 20.0000 20.0000

':!] 4 25% 4 25.0000 25.0000

i<.
4 25% 5 27.0000 27.0000
4 25% 6 14.0000 14.0000
4 25% 7 25.0000 25.0000

] 4 25% 8 12.0000 12.0000
4 25% 9 10.0000 10.0000
4 25% 10 14.0000 14.0000
5 50% 1 18.0000 18.0000
5 50% 2 9.0000 9.0000
5 50% 3 10.0000 10.0000

j
5 50% 4 17.0000 17 .0000
5 50% 5 8.0000 8.0000

/=-.. 5 50% 6 17. 0000 17 .0000
'5 50% 7 3.0000 3.0000J'.- 5 50% 8 17.0000 17.0000

. 5 50% 9 5.0000 6.0000
5 50% 10 11 .0000 11 .0000

] ------~~------------------------~~~------------~---~-------~~~~~------

- t?-
~ .' ......'1-"" ..... . ~ . _.. .. . I

------=--..=... - --------- ........ _---~.,~-_._~._------
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·1.-' ·~ ~-------------~~vA _~~8L= - ~}0-1f:)1'1)

jSOLJRCE" OF ss MS F

; "".
~.ween 4 505.280 126.320 2.832 •

IWithin (Error) 45 2007.300 44.607
I -------------------------~-------------~--------- _

Critical F value:::: 2.61 (0.05,4,40)
Since F > Critical F REJECT Ho:All groups equal

Transform: NO TRANSFORMATION

,4'W
-ITest 357-/ Cerio 7-day reproduct5on
" File: C:\ws4\temp6\p357b17 .tst

Total 49 2512.580
"1----------------,---------------------------------------------------------

I

1 DUNNETTS TEST - TABLE 1 Or 2 Ho: Cant ro1 <Treatment...J ~~~ ...............~ _..,. ~ ~~_.o__ ---.-...........-----

TRANSPORMED MEAN CALCULATED IN

] ~RO~~ __~~:~~~~~:AT~~~___ _~~_____ __ OR~~~~AL~NI~~__ ~_~~AT S 18

1 Control 15.600 15.600
2 6.25% 14.600 14.600 0.33'5

1 3 12.5% 20.800 20.800 -1.741
~J 4 25% 18.500 18.500 -0.971

5 1/)0).::::0 50% 11.600 11.600 1.339
!,~------------------------------------------------------------------.:,t "-

mett table value == 2.23 (1 Tailed Value, P=0.05, df==40,4)

;j la~
"Test 357-/= Ceria 7-day reproduction
_ File: C:\ws4\temp6\p357b17.tst Transform:

J- DUNNETTS TEST - TABLE 2 OF 2

NO TRANSFORMATION

Ho:Control<Treatment

I DENT! FICATI ON
NUM OF
REPS

Minimum Sig Diff
(IN ORIG. UNITS)

%of
CONTROL

DIFFERENCE
FROM CONTROL

~..".'".~.:~

;
~.

1
2
3
4
5

Control
6.25%
12.5%

25%
50%

10
10
10
10
10

6.661
6.661
6.661
6.661

42.7
42.7
42.7
42.7

1.000
-5.200
-2.900

4.000

1
... 1
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t. •

INORTHWESTERN AOUATIC SCIENCES
Le50 TOXDAT MU~TI-MTHOD CALCULATION RESULTS
****************** *************************

! . tS
Test 357~~: Ceria 7-day LC50

A\lCENTRATION EXPRESSED AS : % effluent
i
i

I CONC. NUMBER NUMBER PERCENT
EXPOSED AFFECTED AFFECTED

I ------- --~~~-~- ........--,.....----
I-~~~- 10 10 100

50 10 0 0

I
25 10 0 0
12.5 10 1 10
6.25 10 0 0

·1 THE BINOMIAL TEST SHOWS THAT 50 AND 100 CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVELIASSOCIATED WITH THESE LIMITS IS 99.80469 PER

AN APPROXIMATE LC50 FOR THIS SET OF DATA I 70.71067

IWHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT If.JHICH THE PERCENT
DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE NOR THE

.. ] PR08IT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.

c. END OF REPORT.

i
I~

I
..I.

J
~J

]

J
J

, .• -.

sAl

] -1).-

--".. - .. -------------------
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M·1

/7.Y-

n·Lf )

M·1
/7.4
/7.-{

Cone. ~l
control
c,.1- ("

2576 Reduction 1>-, I
(control x .75)

5076 Reduction '"
(control x .50)

3.
4.

1.
2.

5.
6.

CALCULATION OF ICp FOR: LCeriodaphnia 7-day reproduction
___Fathead minnow 7-day growth
___Menidia 7-day growth

,c; (l'/-'_Other _

Test No.: "5<7- vf
Date of Calc.: /0- rs-4"]/
Initials: W .

r·

I

I
I"

--I

J
-~ J
"

J

Yi=observed means
Mi"'smoothed means
Concentrations go from low to high.

1--

\'lhere:

SAMPLE CALC.:

+ [

( )
] -----------

( )

.....- ......

SO% Reduction'" .596 x .50 .298
(control x .50)

( 20 - 10 )
lCSO 10 + [.298-.596]-----------

-' (.235-.596)
18.3 ug/L

Mi
.596
.596
.596
.596
.235

Mi
.598
.598
.578

Yi
.588
.607
.578
.609
.235

Cone. (ug/L Cd)
control
2.5
5.0
10
20

1.
2.
3.
4.
5.
6.

]

J
:J

J-
J

-------'--~- --------------
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NORTHWESTERN AQUATIC SCIENCES
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TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-16----
Title: Ol'lcorhynchus mykiss, rainbow trout 96-hr non~renewal bioassay.
Protocol No.: 357-SG-1; Static 96-hoMr Non-renewal Effluel'lt Toxicity Test

Using Ra i nbow Trout (Salmo gairdl'leri). ]Hly 25, 1988. Based 01'1

Peltier and Weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and MariGe Organisms. (EPA 600/4-85-013).

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronics Corporation, P.O. Box 03180, Portland, OR

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Nor thwes ter-n Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test LocatioB: Newport Laboratory.
Laboratory's Study Persol'lRel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

L.K. Garrison, B.A., QA Officer; G.A. Buhler, B.S., Aq. Toxicol.;
B.D. Crowe, B.S., Sr. Tech.

Study Schedule:
Test BegiBniBg: 9-30-93, 10:30 a.m.
Test Ending: 10-4-93, 10:30 a.m.

Disposition of StMdy Records: All specimel'ls, raw data, reports and other
study records are stored according to Good Labora tory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality Assl1rance: The test data were reviewed by the Quality
Assurance Unit to aSSMre that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronics Corp. efflMent, (24 HC). Details are as

follows:

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

0347E
10-29-93
10-30-93

150
6.5
180

20

Treatments: Samples briefly temperature equilibrated and aerated prior to
use.

Storage: Stored at 4°C in the dark until used.

Test No. 357-16 - 1 -

------------- -~._~--- - -- -.- - ~- - --- -- -.~ ---

scoEPA00028750



I

. 1

J
.
....

"1.'.

].

'....'...~.)"
I
~~~~ ,

]

______________________NORTHWESTERN AQUATIC SCIENCES

DILUTION WATER
Source: NAS spring water
Date of Collecti~n: 9-30-93---
Pretreatment: Aerated prior to use.

TEST ORGANISMS
Species: Oncorhynchus mykiss, rainbow trout.
Size/Weight: 0.14 g/fish.
Source: Purchased 9-23-93 from Sticklebacks Unlimited, Vallejo, CA.
Acclimation: Temperature, 14.2 2:. 1.6"C; dissolved oxygen, 8.8 2:. 0.2 mg/L;

pH, 7.0 2:. 0.3; and conductivity, 1,317 2:. 435 pmhos/cm for the prior
week. Acc l i aat Lon tank loading: 0.58 g/L.

TEST PROCEDURES AND CONDITIONS
Test Chambers: one-gallon glass jars; vol. 3.5 L.
Test Concentrations: 100, 60, 36, 22, 13, and 0% effluent.
Replicates/Treatment: 2
Organisms/Treatment: 20
Loading: 0.40 giL
Aeration: All test containers were continuously aerated using 1 ml

disposable pipets and minimal bubbling rates .
Feeding: None dllring the test or for 24 hours prior to testing.
Water Volllme Changes per ~ hr: None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and Other Test Conditions: Temperatllre, 12.0 ~ O.2"C;

dissolved oxygen, 10.3 2:. 0.1 mg/L; pH, 7.3 2:. 0.2; conductivity, 456 +
49 pmhas/cm; hardness, 140 2:. 35 mglL as CaC03; alkalinity, 47 + 23
mg/L as CaC03' Photoperiod 16:8 ar, L:D.

DATA ANALYSIS METHonS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for eaCB treatment level. The LC50 is
calculated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013).

PROTOCOL DEVIATIONS
Smaller sample containers were used than specified in the protocol, but
these were sufficient to keep fish loading within accepted levels.
Therefore, this deviation ShOllld not affect the test result.

REFERENCE TOXICANT TEST
Test No.: 999-296----
Test Date: 9-30-93----
Reference Toxicant and Source: LAS (Linear alkyl sulfonate), Banco, Lot

No. 03-01, Exp. Oct. 1993.
Dilution Water Used: NAS spring water
Result: 96-hr LC50, 5.26 mg/L. This result is within the laboratory's

control chart warning limits.

] Test No. 357-16 - 2 -

-~~~--_. -- .----------------,..-... ---~---
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TEST RESULTS
A detailed tabulation of the test results is given in Table 1. The
biological effect given as the LC50 is as shown below.

96-hr LC50 (%)
(95% C.1.)

MetHod

71.8
(60 - 100)
BiBomial

Date

Iv/w/qJ
I I

Date

STUDY APPROVAL

WJ::M,ti.B'1~-
Study Director

I

1

-I

I
]

J

J

J
I

Test No. 357-16 - 3 -

-------- --- +--------
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NORTHWESTERN AQUATIC SCIENCES

Table 1. Survival of Oncorhynchus mykiss exposed to Wacker Siltronics e f f Iuen t .

Effluent Number of trout surviving 96-hr % Survival
Cone.

(%) Repl. O-hr 24-hr 48-hr 72-hr 96-hr individual mean

100 1 -10 0 a a a 0.0
2 10 0 0 0 0 0.0 0.0

60 1 10 7 7 7 7 70.0
2 10 10 10 10 10 100.0 85.0

36 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

22 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

13 1 10 10 10 10 9 90.0
2 10 10 10 10 10 100.0 9'5.0

Control 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

Jil

I
]
;m
I-

I;·:~,
] Test No. 357-16 ~ 4 -
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NORTHWESTERN AQUATIC SCIENCES
June 23, 1990

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-OMl
Revision 1 (1-18-92)

]
. ]

:I
]

1.

RAINBOW TROUT (ONCHRHYNCHUS MYKISS)
ACUTE TOXICITY TEST

I NTRODUCTI ON

1.1 Purpose of Study: The purpose of this test is to determine the acute
toxicity of effluents aBd/or receiving waters using rainbow trout
(OncorhyncHus mykiss).

1.2 Summary of Method: RaiBbow trout (Oncorhynchus mykiss) juveniles are
exposed for 96-hr (24-hr in screeBing test) to different
concentratiofls of effluent, receiving water, or reference toxicant in
a static test. The test may be performed either in a renewal or non­
renewal form. Test chambers should constructed of g l as.s and be large
enough so that the loading limit is flat exceeded. Two replicate
aquaria (three for screeniBg test), each with 10 fish, are employed
at each test COBcentration. A standard experimeBtal design is
employed consisting of expOS\;lre of the test animals to five test
conceBtrations, aBd a dilution water control in the defiBitive test
(100% cOBcentratioB and control in the screening test). Mortality is
the effect criterion. The data analysis consists of calculation of
the LC50 and 95% cOBfidence inter~als (t-test in the screehing test).

.).

J

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Labo~atory:

Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Quality Assurance Officer:
Aquatic Biologist:
Aquatic Biologist:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
wi thin three days of sample collection ...

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices {GLP} as defined in the

1
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EPA/TSCA Good Laboratory Practice regulations effective December 29,
1983 (40 CFR Part 792).

3. TEST MATERIAL

An effluent or re~eiving water sample. The reference toxicant is LAS
(1.00 mg/ml stoQk solution).

4. DILUTION WATER

The dilution water is NAS laboratory spring water or decfulorinated city
water from the City of Newport.

5. TEST ORGANISMS

5.1 Species: Rainb~w'trout, Oncorhynchus mykiss.

5.2 Source: Rainbow trout are purchased from a reputable supplier or
local grower. A frequently used source is Northwest Trout,
Corvallis. OR 97330.

5.3. Age: Juvenile (0.8-5.0 g)

5.4 Acclimatioll and Pretest Observation: After receipt of fish from a
source known to have healthy fish, a minimum observation t'ime of 48
hours is required prior to testing. If fish appear diseased,
discolored, or otherwise stressed, or if more than 5% of the fish die
during the 48-hr holding period, then the fish must be discarded and
a new group obtained.

Care must be used to ensure that fish are not subjected to unusual
handling or environmental stress either before or during the testing
period. Fish should be handled only the minimum necessary using
suitable dipnets and should not be subjected to more than a 30C

temperature change during any 12 hour period. The dissolved oxygen
level must be maintained at a level of 60% of saturation or greater.
During holding, loading of fish in aquaria should not exceed 10 gil,
and holding water should be replaced at a minimum rate of 2 tank
volumes per day. Fish should be fed to satiation at least once a day
with a commercial food obtained from the fish grower. Fish are
shielded from any unusual visual stress and treated with a
photoperiod of 16 hours light and 8 hours darkness. A daily log of
feeding, behavioral observations. mortality, and water quality should
be maintained

',)
,,l

]

J

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers are may be
glass jars or small plate glass aquaria. The containers are covered
to mhlimize evaporation of volatile compounds. Test chambers are
maintaifled at constant temperature by partial immersion in a
temperature-controlled water bath. The system is maintained in a
photoperiod-controlled room or enclosure~ Test solutions are aerated
by slow bubbling of oil-free compressed air through 1 ml disposable
pipets.

2
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7.

6.2 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, par~graph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or h~drochloric acid, and twice with tap water. Following
every tesbi reusable glassware is rinsed with water, cleaned using a
procedure appropr l ate for removing the t ox i cant; tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of orgaBic matter and to disinfect
g l as.sware }, and rinsed twice with tap water. Test systems and
chambers are rinsed agaiB with dilution water just before use.

EXPERIMENTAL DESIGN.AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of juvenile rainbow
trout to five test conceBtratiDns in a logarithmic series and a
dilution water control. A 60% dilution series is normally used in
this test with effluents giving test concentratiDns of 100%, 60%,
36%, 22%, 13%, and 0%, but other dilutions are satisfactory.
Exposures are for 96 hours. Each treatment consists of duplicate
test chambers each containing ten fish. A stratified random design
is used to place test chambers in the water bath which is used for
temperature control. Test organisms are impartially distributed to
the test chambers by adding two animals to each chamber aAd repeating
the process until each contains 10 organisms. In the screening test
only the 100% effluent and control levels are used, and three
replicates are employed.

7.2 Effect Criterion: The effect criterion used in the rainbow trout
bioassay is mortality, defined as a lack of visible respiratory
movement and absence of response to tactile stimulation.

7.3 Test Conditions: The dissolved oxygen concentratioN in each test
container must be greater than 60% saturation throughout the 96-hr
test. Test containers are gently aerated if required to maintain the
oxygen level. If aeration is employed, all containers are treated
equally. The test temperature employed is 12 ! 2°C. The photoperiod
is 16 hours of light and 8 hours of darkness. Loading must not
exceed 0.8 giL.

7.4 Preparation E1. Test Solutions: Effluent, groundwater, receiving
water, or stock solutions of manufactured chemical products are
diluted with dilution water to prepare a series of test
concentrations. The test dilutions are brought to the test
temperature by partial immersion of the test containers in a water
bath and , if necessary, are gently aerated until the dissolved oxygen
cOFicentration is greater thaB 80% of saturation in each vessel.

7.5 Beginning the Test: The test is begun by adding the organisms to the
equilibrated test containers as previously described.

7.6 Feeding: Animals are not fed during the test nor during the
preceding 24 hours.

3
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Revision 1 (1-18-92)

7.7 Test Duration, ~ and Frequency of Observations, and Methods:
The dl3ration of the acute toxicity test is 96 hours. Tire type and
frequency of observations to be made are summarized as follows:

7.8 Criteria of Test Acceptance: For the test to be considered
acceptable, the minimum survival of orgaBisms in the control
treatmeat at the end of the test must be 90%.

During the test, dead organisms are removed at least every 24 hours.
Dissolved oxygen is measured directly in test aquaria using a
polarographic oxygen probe calibrated in air. The pH is also
measured directly in the test aquaria by careful use of a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is~measured using a mercury thermometer or a
telethermometer calibrated with a mercury thermometer. Conductivity,
hardness, and alkalinity are measured using EPA approved or suggested
methods (EPA 1979).

.j

.J

]

J -

~ of Observation

Biological Data
Survival

Physical aBd Chemical Data
Dissolved oxygen, pH, temperature,
and conductivity (one repl. only)

Hardness and alkalinity (highest
test concentration and control)
(one replicate only)

Times Q[ Observation

Daily

Daily

0- and 96-hr

J

.1

8.

9.

DATA ANALYSIS

Percent survival is calculated for each treatment replicate from the raw
data and the means are obtained for each treatment level. The LC50 is
calculated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013).
In the screening test, comparison of the 100% level with the coatrol is
done using at-test.

REPORTING

A report of the test results must include the following information: name
and identification of the test; the investigator and laboratory;
information on the test material; information on the dil~tion water;
detailed information about the test organisms including acclimation
conditions; a description of the experimental design and test chambers aNd
other test conditions inclwding water quality; information about any
aeration that may have been required; definition of the effect criteria
and other observations; responses, if any, in the control treatment; the
24-, 48-, 72-, and 96-hr LC50s and 95% confidence limits; any unusual
information about the test or deviations from procedures .

4
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10. STUDY DESIGN ALTERATION

PROToca~ NO. NAS-XXX-OMl
Revision 1 (1-18-92)

11.

Amendments made to the protocol must be approved by the sponsor and study
director and should include a description of the change, the reason for
the chaHge, the date the change took effect, and the dated signatures of
the study director' and sponsor. Any deviatioHs iHthe protocol must be
described and recorded in the study raw data.

REFERENCED GUIDELINES

ASTM. 1990. Standard guide for conducting sediment toxicity tests with
freshwater iHvertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat., Philadelphia, PA.

EPA. 1979. Methods,for chemical analysis of water and wastes.
Environmental Protection Agency, Cincinnati, (EPA 600/4-79-020).

Peltier, W.H. and C.I. Weber. 1985. Methods for measuring the acute
toxicity of effluents to freshwater and marine organisms. EPA 600/4-85­
013.

12. APPROVALS

]

J.

'71
J

].

'.i. r
" \

]

Name

Name

Date

Date

5

for ---------.:..------

for Northwestern Aquatic Sciences

--------~---- --- ----------- ----,---~ ----- - -- -----------------------
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RAW DATA
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?·lATERIAL

Descripti on: .:-"(j<....:....:::..\f~f\J.....\'-'I_--==...J...:..>.1r=~-=- _
NAS Sample No. :
Date of Collection:
Date of Receipt:
Conductivity (pmhos/em):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

DILUTION WATER

Description: .rv AS Ser;0..1 vi:se.r
Da te of Prepar a tion/Co 11ecti on :__C\:::3..:.-:~<o,----,V~ -=-__
\oJater Oual i ty . Cond. (pmhos/em) Soq Salinity (ppt) pH 3-.1
Hardness (mg/L as CaC03) \~O Alkalinity (~g/L as CaC03,~8~O __
Treatments: -!A~'t;;...r.:J.~t~1;~v\..l- _

TEST

STUDY ~~~AGE}'ffiNT

Client: &V~t~

Client's Study Monitor: :~c
-:-:-..L->.I""""-~~~"---='-:-'-'"-''''T---:------- _

Testing Laboratory: Northwestern Aqyatic ciences
Test Location: '!\/~vv::)(..,A Lctbo .....q +tW)
Laboratory I s Study Personnel: /./ ,/.0 - It I

Proj. r.ran ./Study Di r . ....:g~~~.:.....::::oU=~;:,;:.~lJ=-~--l.--:--:-- _

QA Officer t -1::.- 6-z1 ....nl"..... -?=-'......""-~.K
l.~G Cr(l~ ~e.- 2. C:;;.4,.£;LeL=
3. 4. _

Study Schedule:
Test Beginning: S-],o-G3 \6~o 11....., Test Ending:~~~O_~_~-,-----q..:..."?><:..,_-.L~..:.-LL.:..Jo,

\, I
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-. ACUTE TOXICITY TEST (ALL SPECIES)

Investigator ~ I()U~h)

TEST PROCEDURES ~~ CONDITIONS
Test concent r-at Ions : (50% series recommended) \ OD, ~&I 3612.2", \3 6 'lC)

Test chambers: 13 9 \\ 9 '") ~) Vi Test volume: '3,.~ L
Replicates/treatment: (2) .~ Organisms/treatmeD~t~:-(~2~0~)~~~o-Q~'~-D-/~cL~)

Test water changes: ~~~U~~~~ Aeration during test: _j~~~.~ ___
Feeding: None
Beaker placement: Stratified randomization

Randomization chart:

MISCELLAlffiOUS NOTES
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ACUTE TOXICITY TEST (ALL SPECIES)

'Test No .~)7- (c, Client W t;Qku.... - Cf.)/~~<. r Investigator 6/;y ID/W/1>
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~aRTHWESTERN AOUATIC SCIENCES
Leso TOXDAT MULTI-METHOD CALCULATION RESULTS
********************************************
I .'
!Test 357-16: Trout 96-hr LC50
;- .

C~~CENTRATION EXPRESSED AS : % effluent

CONC. NUMBER NUMBER PERCENT
EXPOSED AFFECTED AFFECTED
------- -------- -------

100 20 20 100
60 20 3 15
36 20 0 0
22 20 0 0
13 20 1 5

I
TH E BINOMIAL TEST SHOWS THAT 60 AND 100 CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
IASSOCIATED WITH THESE LIMITS IS 99.87106 PE

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 71.79422

JTH E MOVING AVERAGE METHOD CANNOT BE USED WITH THIS SET OF DATA
BECAUSE NO SPAN WHICH PRODUCED MOVING AVERAGE ANGLES THAT BRACKET

J45 DEGREES ALSO USES TJt.IO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

,.~

j>~./CONVERGENCE IN 25 ITERATIONS. THE PROBIT METHOD PROBABLY
CANNOT BE USED WITH THIS SET OF DATA .

. lEND OF REPORT.

j

J
I

I

I

I

I

1

scoEPA00028764



1

N..m'~el
or

corolalners

Photot I ,

(503) 243-2020

Sample dncrlp:ion

I
Re;>ort a:lenlion

Tom Rothschild
Sampled by

\-, I( .~

._1'------------------r-:-p/-O;-eC-I-OI-=?-=O-=-'-Q---/\. )--,-------7-"------:--:----;---:--------,
\::>- ....,,((Wacker-Siltronics Corp.

7200 N.W. Front St.
i:y.S:;;le. Zij)

Portland, OR. 97210

L.~
Ty;!'

<",pie Dale nme Su key
':m~er umpled Ut;lpl,d btk)V(

1~ St.f .CMa 8Q.'\~

I --t-::.-;::--;::-:--=-r----jr----+-----::----:---------:------!--.---*"--d--f~---T'--_,(_-f_-f_-_f_--(-------------1
;

: --t---+----+---1----------------+-,---l--+--+----!--+--+--+-~I___+-------------I

J

V\
\

I
1-

Prir,l Nama Com;a::y Dale Time

~--~-------------_+_-------------,-l_-------------------t_------t------i

IRelinquished by / ~

NORTHWESTERN AQUATIC SCIENCES
A Divilionor NAS Assockitas, Ire.

p.o. Box 1437. Newport Oregon 97365 •

r~ole:

!lamp1es ate ciscerced 30 eel's !~er resul:s ere lepor-eo unless olher allan~emerol' at, mede,
Ha:arcovs sarnpl es will be relulM.:llo client or cispcstd o( al client expense.

'KSY; AO-Aqueous NA-Nor,equeous SL-Slu~;t GW-Groun~·.n!el SO-Soil OT-OthH F'E-F'elro1!'Jrr

scoEPA00028765



NORTHWESTERN AQUATIC SCIENCES

1'0 Box 1437. Newport. Oregon 97365 (503) 265-7225

September 13, 1993

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed are reports for the two dual endpoint (acute/chronic) tests performed
in September with your effluent. The Ceriodaphnia test results were very
similar to those found in the August tests; there was no acute toxicity in
either test, the 7-day LC50 and IC25s were nearly the same, and the NOECs were
the same for survival and only one concentration different for reproduction.

The fathead minnow chronic tests also gave quite similar responses between the
August and September tests. However, the acute test results were different.
In August the acute test was failed, BO fish survived 48 hours at 100%
effluent, and in the September test the acute test passed, all fish survived
the 100% effluent for 48 hours. Close inspection of the survival raw data (raw
data page 5) from both tests reveals the reason which is basically that the
onset of toxicity in September was slower than in August.

If you should have any questions at this time, please do not hesitate to call
at (503) 265-7225. Also let us know what we caB do to help you further.

S~elY, 0

,0;)SjpG!~J4
Richard s. Caldwell. Ph.D.'
Director

Encl.

'Ys e.15~ L.,<,-I~~ is ~.Gt-. -f,od +!..-b r<f'.?i~ <;C~J,f~­

SJ ~~-",.-L- Pl~.

:/
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_____________________NORTHWESTERN AQUATIC SCIENCES_

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-14
Titi'"e~athead Mhmow dual endpoint (acute/chronic) toxicity test using

static expos~re to Wacker Siltronic Corp. outfall composite.
Protocol No.: NAS-XXX-PP2, September 15, 1990, Revision 1 (10-30-91).

Based on U.S. EPA. 1989. Method 1000.0, Fathead minnow, Pimephales
promelas, larval slirvival and growth test, pp. 33-74, In: Short-term
methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition.
EPA/600/4-89/001.

STUDY MANAGEMENT
Study Sponsor: Wacker- Siltronic Corporation, P.O. Box 03180, Portland, OR

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Loca't i on : Newpor-t Laboratory.
Laboratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

L.K. Garrison, B.A., QA Officer; G.A. Buhler, B.S., Aq. Toxicol.;
B.D. Crowe, B.S., Sr. Tech.

Study Schedule:
Test Beginning: 9-28-93, 11:00 a.m.
Test EndiBg: 10-5-93, 11:00 a.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulatioBs at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CPR
Part 792).

Statement of Quality Assurance: Tile test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating pr-ocedur-es . This report is
an aCCNrate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

J

NAS Sample No.
Collection Date
Receipt Date
Condlictivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

0323E
9-27-93
9-28-93

550
7.1
120

30

0347E
9-29-93
9-30-93

150
6.5
180

20

0358E
10-1-93
10-2-93

600
6.7
160

20

'··1·

.'.,
:t

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4 "C) in sealed container unt i I tested.

.] Test No. 357-14 - 1 -
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NORTHWESTERN AQUATIC SCIENCES---------------------

DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date of Preparation: 9-21-93, 10-1-93.
Pretreatment: Aerated >24 hr

TEST ORGANISMS !

Species: Pimephales promelas, fathead minnow .
Size/Weight: 24-hr-old.
Source: Florida Bioassay Supply, Gainsville, FL
Acclimation: HoldiRg conditions in the receiving water were: Temperature,

25.0°C; dissolved oxygen, 8.0 mg/L; pH, 7.1; conductivity, 250
pmhos/cm; hardness, 180 mg/L as CaC03; and alkaliRity, 160 mg/L as
CaCOS'

TEST PROCEDURES AND CONDITIONS
Test Chambers: 600 ml glass beakers containiRg 250 ml of test solutions.
Test Concentrations: 100, 50, 25, 12.5, 6.25, aRd 0 % (coRtrol).
Replicates/Treatment: 4
Organisms/Treatment: 40
Loading (based ~ final weight of control organisms): 0.017 giL
Water Volume Caanges~ 24 fur: 1
Aeration: NORe
Feeding: Approx , 700 Artemia nauplii per beaker 'thr-ee times daily except

on day 7.
Effects Criteria: The effect criteria used were: 1) mortality,· and 2)

growth inhibition. Mortality was defined as lack of visible movement
during a 30 second observation period. Growth inhibition was
measured as tfue difference iB weight gain of fish between a treatment
level and tfue control.

Water Quality and Otfuer Test Conditions: Temperature, 24.1 ~ O.l°C;
dissolved oxygeR, 7.4 ~ 0.7 mg/L; conductivity, 671 ~ 58 pmhos/cm
(100% effluent), 382 ~ 53 pmhos/cm (control); pH, 7.S ~ 0.2;
hardness, 128 ~ 13 mg/L as CaC03 (100% effluent), 80 ~ 0 mg/L as
CaC03 (control); alkalinity, 25 ~ 5 mg/L as CaC03 (100% effluent), 61
~ 4 mg/L as CaCOS (control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
In the acute exposure (48 hour), no statistical comparison of survival was
performed between the control and the 100% effltlent conceRtration because
no mortality was observed in the latter after 48 hours. In the chronic
test, percent survival and the ayerage weight per larva are calculated for
each treatment replicate from the raw data and the means are obtained for
each treatment level. The LC50 (survival) is calculated usiRg the EPA
TOXDAT Multi-Method program (EPA 600/4~85/013). The IC25 (growth) is
calculated using the Lil'lear Interpolation Method (EPA 600/4-89/001a).
NOEC and LOEC values for survival and gro.wth are computed using ANOVA and
an appropriate post hoc test (Dunnett's test, T-Test with BOI;:\ferroni's
adjustment, Steels Mal'ly-One Rank Test, or Wilcoxon Rank Sum Test with
Bonferroni Adjustment). The appropriate test is selected after evaluating
the data for normality and homogeneity of variance. Weigfut data are
excluded from the ANOVA calculation if there is a survival effect. An
arcsine transformation is performed OR the survival data prior to
statistical analysis. The statistical software employed for these
calculations is TOXSTAT, Release 3.S, Vnlv. of Wyoming, Laramie, WY.

Test No. 357-}4
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______________________NORTHWESTERN AQUATIC SCIENCES_

PROTOCOL DEVIATIONS
None.

REFERENCE TOXICANT TEST
Test No.: 999-294
~r~e Toxicant and Source: CdCI2-2.5H20, Mallinckrodt, Lot No. TNZ.
Test Date: 9-28-93----
Dilution Water Used: Moderately tlard synthetic water.
Result: 7-day LC50, 25.1 pg/L Cd; 7-day IC25, 22.3 pg/L Cd; NOEC, 10 llg/L

Cd. This r esu.l t is within the laboratory's control chart limits.

TEST RESULTS
Acute endpoint: A detailed tabulation of the acute test results is given

in Table 1. There was no mortality of fathead mi nnows exposed to
100% Wacker SiltrQnics outfall composite after 48 hours. Therefore,
the effluent passed the acute test according to Or-egon DEQ guidelines
(DEQ Whole Effluent Toxicity Testing Guidance Maaual, January 1993).

Chronic endpoint: A detailed tabulation of the chronic test results is
given in Table 2. The biological effects, givea as the NOEC and LORC
for survival and growth, and the LC50/IC25 for survival/growth, are
shown below.

NOEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Survival

50
100
70.7

(50 - 100)
Binomial

Growth

25
50

49.3

Linear interpolation

,J

iJ.

"J'.
"

]

STUDY APPROVAL

Test No. 357-14

- - - - ------~-_._--

nv.t.r'R. J-~& to/ZI\e!?)
~y Assurance Unit Date

- 3 -
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Table 1. Survival of fat~ead minnow larvae exposed for 48-bours to Wacker
Siltronic Corporation outfall composite.

Effluent Number of larvae
concentration

(%l Rept~ Exposed Dead Surviving
Percent
survival

*Mean
percent
survival

I

I

100

Control

1 10 0 10
2 10 0 10
3 10 0 10
4 10 0 10

1 10 0 10
2 10 0 10
3 10 0 10
4 10 0 10

100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0

100.0

100.0

_.1

::I

I

J
.J

* An asterisk next to a treatment mean indicates that it is significantly
(P<O.05) less than the control mean.

] Test No. 357-14 - 4 -
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Table 2. Survival ar;ld growth of fathead minnow larvae exposed for seven days
to Wacker Siltronic Corporation outfall composite.

Effluent ~~mber of larvae
concentration PerceBt

(%) Repl. Expo~ed Dead S~rviving survival

*Mean
percent
survival

Ave. wt.
per larva

(mg)

*Mean
weight
(mg)

.1

.i

I

.1

"'1
.......

100

50

25

12.5

6.25

1
2
3
4

1
2
3

4

1

2
3
4

1
2
3
4

1
2
3
4

10
10
10
10

10
10
10
10

10
10
10
10

10
10
10
10

10
10
10
10

10
10
10
10

o
o
o
o

o
o
o
a

o
o
o
1

o
o
o
o

o
o
o
o

10
10
10
10

10
10
10
10

10
10
10

9

10
10
10
10

0.0
0.0
0.0
0.0

100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0

100.0
100.0
100.0
90.0

100.0
100 .0
100.0
100.0

0.0*

100.0

100.0

97.5

100.0

0.357
0.309
0.347
0.315

0.439
0.442
0.423
0.462

0.539
0.453
0.443"
0.494

0.424
0.411
0,418
0.448

0.332*

0.441

0.482

0.425

J
Control 1

2
3
4

10
10
10
10

o
o
o
o

10
10
10
10

100.0
100.0
100.0
100.0 100.0

0.424
0.427
0.376
0.494 0.430

.

]]...•..

ill

]

.J

il
:d

* An asterisk next to a treatment mean iodicates that it is significantly
(P<O.05) less than the control mean.

] Tes t No. 357-:l4 - 5 -
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NORTHWESTERN AQUATIC SCIENCES
September 15, 1990

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)
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TEST PROTOCOL

FATHEAD MINNOW (PIMEPHALES PROMELAS)
LARVAL SURVIVAL AND GROWTH TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of tais test is to measure the chronic
toxicity of effluents and receiviag waters using the fathead minnow
(Pimephales promelas).

1.2 Summary of Method: Fathead minnow (Pimephales promelas) larvae «24­
hI' old) are exposed for seven days to different concentrations of
effluent, receiving water, or cadmium reference toxicant la a static­
renewal test. The test chambers are 600 ml borosilicate glass
beakers, each containiNg 250 ml of test solution. Four replicate
beakers, each with 10 larvae, are employed at each test
concentration. Test results are based on the survival and growth of
the larvae. The data analysis includes calculation of the 7-day LC50
and the determiNation of a NOEC and LOEC for both growth and survival
using ANOVA and an appropriate post-hoc test.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study MONitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Locat i on r Tests will be performed at the firm's laboratory at
Newport, OR.

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Maaager/Technical Director: Richard S. Caldwell, Ph.D.
Qual. Assurance Officer: Donald R. Buhler, Ph.D .
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run concurrently.

2.7 Good Laboriltory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Labor-a t or y Practice r-egul atJons effective December 29,

1

------~--.---------~~--_. ----~-----._-~--~
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NORTHWESTERN AQUATIC SCIENCES
September 15, 1990

1983 (40 CFR Part 792).

PROTOCOL NO. NAS-XXX-PP2
Revision 1 (10-30-91)

( )
f

3. TEST MATERIAL:

An effluent or receiving water sample. The reference toxicant is cadmium
as cadmium chlo~ide (1.0 mg/ml stock solution used. to make test solutions
daily) .

1 4.

'. I

.~1

~ I
'J

.~ "

]

.J-..

5.

6.

]
-

"

DESCRIPTION OF TEST SYSTEM:

4.1 Preparation of Test Concentrations: Test concentrations are prepared
by manual dilution of effluent, receiving water, or cadmf.ura working
stock solution with dilution water. Prior to mixing, both effluent
and dilution water are aerated, if required, and brought to test
temperature. .

4.2 Test Chambers and Environmental Control: Test chambers are 600 ml
Pyrex beakers holding 2'50 ml of test solution. Temperature control
of test chambers is provided by partial immersion of the beakers in a
temperature controlled water bath. Aeration is employed only if
necessary to maintain the dissolved oxygen concentration within
acceptable limits, and, if used, is provided to all test containers
by bubbling oil free air through 1 ml disposable glass pipets. The
required photoperiod is achieved by timer control of the room ligl:lts.

4.3 Cleaning: All Labor-at.or-y glassware, including test chambers, is
cleaned as described in ASTM Standard No. E-729-80, paragraph 6.6.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 5%
nitric or hydrochloric acid, and twice with tap water. Following
every test, re~sable glassware is rinsed with water. cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide~

free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

DILUTION WATER:

Dilution water is moderately hard synthetic water at a hardness of 8o~10o

mg/L as CaC03 and alkalinity of 60~70 mg/L as CaC03' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

TEST ORGANISMS:

6.1 Species: Fathead minnow, Pimephales promelas

6.2 Source: Fathead minnow larvae are supplied from laboratory culture
or from a reputable supplier. A recommended supplier is Aquatox,
Inc., Hot Springs, Arkansas.

6.3 Age at Study Initiation: <24-hr-old if cuLtured : <48-hr-old (and all
within 24-hr of the same age) if shipped.

2
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6.4 Acclimation aHd Pretest Observation: Since the larvae are used
within 24 hours of receipt (or hatching), pretest observatioH is
limited to the determination that water quality conditions UpOH
receipt are within acceptable limits and that mortalities during
shipping wer~ minimal and that the fish appear to be healthy.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES:

7.1 Experimental Design: The test involves exposure of fathead minnow
larvae to five effluent, receiving water, or cadmium concentrations
in a logarithmic series and a dilution water control. A 50% dilution
series is recommended. Exposures are for 7 days. Each treatment
consists of four replicate test containers each containing ten
larvae. Test containers are placed, using a stratified raRdom
design, in a water bath for temperature control. Test organisms are
impartially distributed to the test chambers by adding two to three
test organisms to each and repeating the process until each chamber
contains 10 organisms.

7.2 Effect Criterion: The effect criteria are: 1) mortality, and 2)
growth iRhibition. Mortality is defined as the lack of visible
movement during a 30 seCORd observation period. Growth inhibition is
measured as the difference in weight gain of fish between a treatment
level and the control .

7.3 Test Conditions: The dissolved oxygen concentration ia each test
container must be greater than 40% saturation at all times. If
necessary to achieve this, test containers should be gently aerated
by slow bubbling through 1.0 ml disposable pipets. The test
temperature employed is 25 ~ lOCo The photoperiod is 16 hours of
light and 8 hours of darkness. IllumiRation is supplied by daylight
fluorescent lamps. Loading of organisms should not exceed 0.8 giL
wet wt. (0.2 giL dry wt.) in the test chambers. The test solution is
replaced once daily.

7.4 Beginning of Test: The test is begun by adding the test organisms to
the eqUilibrated test solutions as previously described.

7.5 Feeding: Test organisms are fed newly hatched Artemia salina naup1!i
three times daily. The feeding level is approximately 700 Artemia
per beaker. The feeding level can be adjusted as necessary to
minimize overfeeding which can lead to water fouling, but should be
sufficient to support rapid growth of the larvae. Care must be taken
that all treatments receive equal quantities of food daily. Uneaten
food is removed once daily from test containers as part of the water
changing routine to minimize water quality degradation. Larvae are
not fed on day 7 of the test.

7.6 Test Duration,~ and Frequency of Observations, and Methods:
The test duratioa is 7 days. The type and frequency of observations
to be made during the test are summarized as follows:

3

--.---------- ---------._--_·_-----------------------~I
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NORTHWESTERN AQUATIC SCIENCES
Se~tember 15, 1990

~..Q.f Observation

Biological Data
Survival
Growth

PROTOCOL NO. NAS-XXX-PP2
Revision I (10-SO-9I)

Times of Observation

..
Daily
at end of test

'j

Physical and Chemical Data
Temperatu~e (one replicate at all
.tes t levels)

Dissolved oxygen, pH (one replicate
at all test levels)

Conductivity, hardness, & alkalinity
(control and high test concentration
of one replicat~)

Daily before solution renewal

Daily before and after
solution renewal

Daily befo~e solution renewal

'I

1··'·'1~;.,~

I
(

I
I

8.

During the test, dead organisms are removed at least every 24 hours.
Dissolved oxygen is directly measured in test beakers using a
polarographic oxygen probe cal ibrated accorddng to the manufacturer I s
recommendations. The pH is also measured directly in the test
beakers by carefal use of a pH probe and a properly calibrated meter
with scale divisions of 0.1 pH units. Temperature is measured with a
calibrated mercury thermometer or telethermometer. Condactivity is
measured with a conductivity-meter. Hardness and alkllnity are
measured using test kits.

7.7 Growth Measurement Growth is measured as average dry weight of
animals in a test replicate at the end of the test on day 7. Pooled
animals from each test replicate are rinsed with deionized water,
gently blotted and placed into tared aluminum weigh pans. The pans
are dried at 100°C for a minimum of 2 Aours. The dried larvae are
dessicated and weighed as soon as possible to the nearest 0.00001 g.
The total weight of tAe dried fish in each pan is divided by tAe
number of fish weigted to obtain an average dry weight per fish.

7.8 Criteria of Test Acceptance: The test results are acceptable if: 1)
the average survival of control larvae is ? 80%; and 2) tB.e mean dry
weight of control larvae preserved in 4% formalin solution is > 0.25
mg for tests begun witt <24-hr-old larvae .

DATA ANALYSIS:

The end points of the fathead nl nnow toxicity test are survival and
growth. Survival is tabulated daily from direct count of live organisms.
Average fish weight, measHred at the end of the test, is used to compare
growth between individual efflHent treatments and the control. Point
estimates, e.g. LC50, are calCHlated using the moving average or probit
analysis. LOEe and NOEC valHes, for survival and growth, are obtained
using appropriate hypothesis test statistics including ANOVA with
Dunnett's or Bonferroni t-test post-hoc treatment comparisons. Aa arcsine
transformation of survival data is employed prior to the ANOVA test.

4
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9. REPORTING,

. The final report of the test results must include all of the' following
standard information at a minimum: name and identification of the test;
the investigator and laboratory; information on the effluent; informatioA
on the dilution Water; detailed information about the test organisms
including acclfmation conditions; a description of the experimental design
and test chambers and other test conditions including water quality;
informatioA about aFlY aeration that may have been required; definition of
the effect criteria and other observations; responses, if any, in the
control treatment; tabulation and statistical analysis of measured
responses; a description of the statistical methods used; any unusual
informaiion about the test or deviations from procedures.

10. STUDY DESIGN ALTERATION:

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the change took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

,]

I
I

11.

12.

REFERENCED GUIDELINES

U.S. Environmental Pr-otect f on Agency. 1989. Fathead minnow, 'Pimephales
promelas, larval survival and growth test, Method 1000.0. pp. 33-74 1.!!:
Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Second edition. EPA!600!4­
89/001.

APPROVALS:

J
]'..::

]

J

J
)

Name

Name

Date

Date

5

for

for Northwestern Aquatic Sciences
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~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

1
!
\

COVER DATA SHEET

Test No. 3S~-I"" Client W/j-Oc-tA 5.ilh-vNI~LS

S.D.

IIO'\) .~

3/1/91

Comments

qrt.'(! 18 {rpi-'-. Pt It-q

pH y. '3 t ~·4

as CaC03 bO, £>0

03 s-8' £
\D -1-'1")
1[.>-2,.-11"1

£00

C.3--

- 1 -

L CJ Y"'-f? or;1-L
032..3 E 03 t.t1- E
~-.:i:7' Cjs q-~" -en
9.,),8' -9 1 q~.(j-5"3'

Ss 0 ---\,.-\S..../j.,OL- ~-=--:.....- _
l-. \ c;.. s-
\ C)., 0 \J'- ()
30 E\ (;

8-.V I 50 I \It'o !

(N)

TEST ORGfu~ISMS
Species: Pimepbales promelas, Fathead minnow
Age: «24-hr old; 24-48 hI' old if purchased)~;)~4~hc~xL- _
Source: "f\ ue ,Je.., '5\'o9.r..H"1 )v~91'l C..,S! \:v.5" ;\\~ EL,
Acclimation Data: ' ,
I Date I Temp I DO pH I Cond I Hard Alk
I °C m /L mh/em m /L m /L

DILUTION WATER
Description: fV\ p~hJ~,",,'- ttev! .5'1 Jb0:::l<" \..vs1-, .......
Date of Preparation: q.:5: \~ 93. t D - I -'13
Water Quality: Conductivity (p~hos/cm)_32...~-, :sOO
Hardness (mg/L as CaC03) tOO. laO Alkalinity (mg/L
Treatments: Ae.r.0-,,,, :z ciY. bey

Hean

TEST MATERIAL
Descr ipt ion :_--:O=..:.v-,;\--:fc-'-~\1..LI_=..:::::...L:..:l~"":"':""=----:-~ -::- _
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/cm):
pH:
Hardnes~ (mg/L):
Alkalinity (mg/L):

STUDY }UlliAGEMENT
Cl i ent: tv!k1<V{ "it!6r.·w;q
Cl i ent 's Study Monitor :_-J.T~<>~""'~lU[7~~cLl1-.2:b~z...:.-:'tI:...:.R-:.._-:-- _
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: ;./CuPCff L-'L he""" -kr~
Laboratory's St~dy perSOnnel!?

Proj. Man ./Study Dir. ---!lL.:J..::._.:.:~~,t!J.=.::ut.:=..=.~-=--_J---,....,- ~__
QA Officer L-f:-- ~ y,r,14/v- ,tV-l'V-~R
1. ¥.-D c.:t"o\,"L- % <- 2 . G, /.I" -<:51/4 G..t---'"
3. 4. _

Study Schedule: '
Test Beginfling:9;:;Z~-S3 \tOO A.rv--.... Test Ending: lo-S~(".,.)

]
':..]'.

~

J
J
]

---- ------- .~------'-- ----~--~--
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" NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNm'i LARVAL SURVIVAL AND GROWTH TEST

COVER DATA SHEET (CONTINUED)

Test No.>~7-1l.-' Client Investigator Q---- )U{J1·1I!f1

i. , TEST PROCEDURES AND CONBITIONS
Test concentrations:' (50% series recommended) \00, ~-O. ;)..,5', )).,,1', tIT, C. 10

Test chambers: (600 ml beakers) COOf'\L t'tc;k~ ...{
Test volume: (250 ml) c:2,so ,."l..
Replicates/treatment: (4) __~~ ___
Organisms/treatment: (15) ---l\....::B::...-· _

Test water changes: Daily
Aeration during test: None
Feeding: 700-1000 thr~e times daily
Beaker placement: Stratified randomization

3/1/91

O. () '7 giL

o

loo o

Dilution Water
(mIlL)

t oo o

o

SDD

- 2 -

( ~.,...., ) + ('-I/Jl )+ ( )./ (, ) + ( 4. q~ )

( I QOV )

working stock solution

C{-\tlP't-~
Toxicant (

(ml/L)

Ie:) lG,;!-S 'SCJ I
'L.~

I I ,"-06:A I I I \L.) I

I I 'L"\ CQ I I \'CC .s 0 I
B I lL!) ! I I ',4" I I I,

I \L'S I 'Q 1 'l..~ I '::::,0 I 6·ks" : l D o I
c I I I ~C-! I I

I b·L~1 so I I !l-.5 1"6) I
D I I ~ ()C.> ! \2...< I I, ,

LoO
$0

Test Cone
(7u )

_.._--_._----_.- .._----._.~ .~------_._.__.._-

Total vol. in
controls (ml)

Sum of total wts
in controls {mg)

Concentration of

Loadi ng =; -----------

MISCELLANEOUS NOTES

LOADING

PREPARATION OF TEST SOLUTIONS

Randomization chart:, I
... J

SCOEPA00028780



:' ~ ,NORTlHvESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
; ! FATHEAD HINNOW LARVAL SURVIVAL AND GRm~TH TEST

ISf>O J tf o J 60

\"CYD

Cone.
era )

6 .
7 .

Notes:

3.

7.

Notes:

1.

3 .

2.

4 .

2 .

5.

5.

Notes:

1.

4.

6.

DAY 1 (, f.f\ /1) 13 to.

6.
5.

7.

2.
1.

WATER QUALITY DATA SHEET

Test No. ~~7- 1j Client \.v.S~\--l,," Investigator~lubv /43

3.
4.

'LI,

\ '/
(/
,

-I'

I

"1

J
J
"']
.<.'

J
J
".j
:' ~

',n,.'w·

Notes:
Remarks:

- 3 - 3/1/91

-------
SCOEPA00028781



. NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

I '

I (Old)-Hi/zero
ICond/Hard/Alk

I ...,...~

i :=t-S"

I (N.ew)

I 3-.s=

pH
I (Old)

I '"=t .'1

: :L3
I :-t- 3

WATER QUALITY DATA SHEET

\JJ'f1c..'f£b Investigator G;y 1()(I~qJ

I 2..'1. \ If<'-\. I €".o
I~1· I Ii--~ 6". 0

I :?, 4;. \ 14--. t: I 8'- .<3

I (Old) I (Old) I (New)
ITem? (OC)I DO (mg/L)

\OD

I1... S

Cone.

7.
6.

Notes:

2.
3.

6.

4.
3.

1.

5.

Notes:

5.
4.

1.
2.

DAY 5 (\O/3/<t3){\,--

7.

Test No.,)~7-i't Client

t ..
I

/
.: /
V

: ,~

I·'
I·'

I'

I
I

I

--I

j

J

]

8 0 ' "1 0

3/1/91

I :t.'-'

I :r·3
8. \
8. J

- 4 -

5.

Notes:

4.

2.
1..

6.

4.
3.

Notes:

2.

3.

Remar'ks :

7.

7.

5.

6.

-----~~-~----- ------~----------- -------------------. ..----.- - -----
SCOEPA00028782
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NQ}nlH'iESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2

FATHEAD HINNOIi' LARVAL SURVIVAL AND GRm'iTH TEST

76

SURVIVAL DATA SHEET

Survival on day (D=dead;
I 2 I 3 I 41o ,.

Client Investigator W 10{1 111t»___________ -':.;!'->'.~_ _=__.o__-

10 I 10 I \ 0 I lO I to' I to I \ IJ to
\0 I to . 1\0 I La I [o I 10 I to La
\D IlO 110 I (0 [10 I \.0 , Lo to
\0 I I o 110 I lC?J 11 0 I lo , t<Y \0

lc> 1\0 lie I lQ I lo I to \0 10
\tl I lo I \6 I lo I 1° ; to to tD

" I to I (e) I \ l> ! lO j (0 tD LO
to. I [{I 1/'° I I,*, I \ 0 1 (0 \0 /0I

\0 116 110 I i D t to Ilo I to \0
\0 I te- I 10 I /0 I '-0 ) \.0 I \0 to
\lj

:~~ \lO ltD

:
LO

I
\.0

I \0 \0
\b (0 i"(10) q \ Cj 51
\0 I \0 1\° I/o I lO i to \() \ ()
\11 ILO I lO' I l o I t() 1\0 t\) \6
\Cl I \0 Ito I 10 [ LO I l() to \.0
\0 I I SJ I {o I tCi I LO lei I () \:0

\D to jLO I 1(!) I \6 tg I l <? 1 \ (>

\0 (0 I \.0 I \0 [ \.0 I to [6

\D if,) I \0 I to t \D I to I \<11 \6
\0 F() Ito I to I \ ..0 I [0 I lO (0

Cone. I I__-,---:__......c=..;:=-.:...~~~='--'.;=-===-.L.-.:.,=---'-==:J:>J....______ 4J
(~P ) !Repll ?~

o
]

o
{)

1-

\00

\.i'

I ~//' .. 1

/( .. Test No. 3<7- 11'

.. I .

I

'I
--'l

.\

'I
~.J

]

.1

J
].

I

- 5 - 3/1/91

------.-------------~------
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Comments

o.qq I

a

to
[a
10

lO
1(,)

\0

B-A I C I B-A/C
Fish wt 1# of Fishl Ave. wt

(mg) [ I (mg)

I 31. t2.
I 1D, loG
I 35 2.4
I ?g. lafo

I 35.. 4-\
I ?:J3·05

c 135 I 3(0,4-3

A ]3~ I 35.2=1-

D j32 134-. (,,2

B I~I 33.B2-

C 12-3= I 33.3(, ,

D 561 3.3, I 0

B j30 135.32.­
C 13\ 133.55

B 126 135.05

A 128 I 35. 4-5

A 12513\.23

D ILa 1%+-1

I, I I A I B
Cone. I [Pan] Tare wt ITotal wt

( (1/0) IRepll # I (mg) I (mg)

100

5D

3.

2.

1.

NORTm~ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-PP2
FATHEAD MINNOW LARVAL SURVIVAL AND GROWTH TEST

l'mIGHING DATA SHEET

;Te"st No. 3r1-/1{ Client WlTG-k-uZ)i I~A/Ls InvestigatorW lo/r/.l0~
Tare: Date 10-1=93 Oven temp("C) IOZ0CDrying time{hr) Zh'lS Init'-'-'-,'JJeF",,--,,==~ _
Final: Date 1tHo.~ Oven temp (DC) It:51f./ Drying time (hr) Zbvs Init .-:-';Jt2£"-"-"'---__
Equip. Used: Ove;1)\ue.-t\ . Balance Sldt>YJl13 H3P

\.:,

1(
--I

I

I

1

: j

J
]

3/1/91

(J, t.t~3 I
to

\0
lG

.36.fA

r 27, 65
: ~T.b8

A 15f i 31.2.1
B 13B 133 22

A 14-1 I 37.2.]= [41 SI
B 112. I 30. q4 141.05

- 6 -

, D
Remarks:

7 . I~A::=-7-~----7----~-_---I_-_-l._-----L_---
I B
I C

5.

1D--I-cr3~ lCOff9 srd tDt= 100.02..~

Ia· (0. 4-::, J'QI- l CO f'rl::2J ~:)"'td LUt .: ICiJ·0 z, I"n5

6.

4.

n.s:

SCOEPA00028784
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IData 1isting File: p357w14 Date: 10-12-1993

FILTER: None
I
I Obs. DAY CONe OLDNEW TEMP ,DO PH COND HARD ALK

1 0 100.00 1 -1.0 -1.0 -1.0 -1 -1 -1

I
"2 0 50.00 1 -1.0 -1.0 -1.0 -1 -1 -1
3 0 25.00 1 -1.0 -1.0 -1.0 -1 -1 -1
4 0 12.50 1 -1.0 -1.0 -1.0 -1 -1 -1

I
5 0 6.25 1 -1.0 -1.0 -1.0 -1 -1 -1
6 0 0.00 1 -1.0 -1.0 -1.0 -1 -1 -1
7 0 100.00 2 -1.0 8.2 7.3 -1 -1 -1
8 0 50.00 2 -1. a 8.2 7.4 -1 -1 -1
9 0 25.00 2 -1.0 8.2 7.5 -1 -1 -1]

.,~ ~ 10 0 12.50 2 -1.0 8.2 7.5 -1 -1 -1
11 0 6.25 2 -1.0 8.2 7.5 -1 -1 -1

"j
12 0 0.00 2 -1.0 8.0 7.5 -1 -1 -1
13 1 100.00 1 24.2 6.2 6.9 575 120 20
14 1 50.00 1 24.1 6.2 7.0 -1 -1 -1

, J

15 1 25.00 1 24.2 6.3 7.1 -1 -1 -1
16 1 12.50 1 24.2 6.5 7.2 -1 -1 -1
17 1 6.25 1 24.0 6.5 7.3 -1 -1 -1
18 1 0.00 1 24.1 6.9 7. 1 350 80 60

] 19 1 100.00 2 -1.0 8.1 7.3 -1 -1 -1
20 1 50.00 2 -1.0 8.1 . 7.4 -1 -1 -1
21 1 25.00 2 -1.0 8.0 7.4 -1 -1 -1

I
22 1 12.50 2 -1.0 8.0 7.5 -1 -1 -1
23 1 6.25 2 -1.0 8.0 7.5 -1 -1 -1
24 1 0.00 2 -1.0 8.0 7.5 -1 -1 -1
25 2 100.00 1 24.2 6.2 7.0 650 120 30

J 26 2 50.00 1 24.1 6.2 7.2 -1 -1 -1
27 2 25.00 1 24.2 6.2 7.3 -1 -1 -1
28 2 12.50 1 24.2 6.4 7.3 -1 -1 -1

:] 29 2 6.25 1 24.0 6.7 7.4 -1 -1 -1
30 2 0.00 1 24.0 6.6 7.1 350 80 60
31 2 100.00 2 -1.0 8.0 7.0 -1 -1 -1

~
32 2 50.00 2 -1.0 8. 1 7.4 -1 -1 -1

~~~ 33 2 25.00 2 -1.0 8.2 7.5 -1 -1 -1
~- :

34 2 12.50 2 -1.0 8.0 7.5 -1 -1 -1
35 2 6.25 2 -1.0 8.0 7.5 -1 -1 -1

~;'J 36 2 0.00 2 -1.0 8.0 7.2 -1 -1 -1:1:
~~; 37 3 100.00 1 24.2 7.0 6.9 675 120 30

38 3 50.00 1 24.2 5.8 7.3 -1 -1 -1

TI
39 3 25.00 1 24.1 6.8 7.3 -1 -1 -1
40 3 12.50 1 24.2 7. 1 7.4 -1 -1 -1
41 3 6.25 1 24.1 7.2 7.5 -1 -1 -1

j
42 3 0.00 1 24.0 7.0 7.4 350 80 60
43 3 100.00 2 -1.0 8.0 7.0 -1 -1 -1
44 3 50.00 2 -1.0 8.1 7.3 -1 -1 -1
45 3 25.00 2 -1.0 8.1 7.4 -1 -1 -1

,I 46 3 12.50 2 -1.0 8.0 7.5 -1 -1 -1
47 3 6.25 2 -1.0 8.0 7.5 -1 -1 -1
48 3 0.00 2 -1.0 8.0 7.4 -1 -1 -1

J 49 4 100.00 1 24.4 6.6 6.8 675 120 30
~: :: 50 4 50.00 1 24.3 7.0 7.2 -1 -1 -1

51 4 25.00 1 24.2 6.8 7.3 -1 -1 -1

I
52 4 12.50 1 24.3 6.8 7.4 -1 -1 -1
53 4 6.25 1 24.2 7.0 7.4 -1 -1 -1

-~..,.54 4 0.00 1 24.0 7.0 7.3 500 80 60
1;0":; ,1. 1nn nn ? -1 n R n 7 1 -1 -1 -1

SCOEPAOOO28785



1· ..·
rJ;:.- /v/n}r>"

[Data listing File: p357w14 Date: 10-12-1993
! .

FILTER: None .

I Obs. DAY CONC OLDNEW TEMP DO PH COND HARD ALK
56 4 50.00 2 -1.0 8tO 7.7 -1 -1 -1
57 4 25.00 2 -1.0 '8.0 7.8 -1 -1 -1

I 58 4 12.50 2 -1.0 8.0 7.8 -1 -1 -1
59 4 6.25 2 -1.0 8.0 7.8 -1 -1 -1
60 4 0.00 2 -1.0 8.0 7.8 -1 -1 -1

I
51 5 100.00 1 24.1 7.4 6.7 700 140 20
62 5 50.00 1 24.2 7.5 7.2 -1 -1 . -1
53 5 25.00 1 24.1 7.5 7.4 -1 -1 -1

~ I
64 5 12.50 1 24.1 7.4 7.4 -1 -1 -1
65 5 6.25 1 24.1 7.4 ·7 .. 3 -1 -1 -1
66 5 0.00 1 24.0 7.5 7.3 375 80 60
67 5 100.00 2 -1.0 7.8 7.0 -1 -1 -1

.".1
68 5 50.00 2 -1.0 8.0 7.2 -1 -1 -1

. 69 5 25.00 2 -1.0 8.0 7.4 -1 -1 -1
70 5 12.50 2 -1.0 8.0 7.5 -1 -1 -1

'] 71 5 6.25 2 -1.0 8.0 7.5 -1 -1 -1
., 72 5 0.00 2 -1.0 8.0 7.5 -1 -1 -1

73 6 100.00 1 24.3 6.7 6.5 750 150 20

.J
74 6 50.00 1 24.2 7.0 7.0 -1 -1 -1
75 6 25.00 1 24.2 6.8 7.2 -1 -1 -1
76 6 12.50 1 24.3 6.8 7.4 -1 -1 -1
77 6 6.25 1 24.0 6.8 7.4 -1 -1 -1

I
78 6 0.00 1 24.1 7.0 7.5 375 80 70
79 6 100.00 2 -1.0 -1.0 -1.0 -1 -1 -1
80 6 50.00 2 -1.0 8.1 7.2 -1 -1 -1

J 81 6 25.00 2 -1.0 8.1 7.3 -1 -1 -1
82 6 12.50 2 -1.0 8.0 7.4 -1 -1 -1
83 6 6.25 2 -1.0 8.0 7.4 -1 -1 -1

].
84 6 0.00 2 -1.0 8.0 7.4 -1 -1 -1
85 7 100.00 1 -1.0 -1.0 -1.0 -1 -1 -1
86 7 50.00 1 24.0 7.0 7.0 -1 -1 -1
87 7 25.00 1 24.0 7.0 7.2 -1 -1 -1

B 88 7 12.50 1 24.0 7.0 7.3 -1 -1 -1:~

.: 89 7 6.25 1 24.0 7.0 7.4 -1 -1 -1
90 7 0.00 1 24.1 7.0 7.4 375 80 60

"1
91 7 100.00 2 -1.0 -1.0 -1.0 -1 -1 -1.»

::>
92 7 50.00 2 -1.0 -1.0 -1.0 -1 -1 -1.'~ r

~ ~ \

93 7 25.00 2 -1.0 -1.0 -1.0 -1 -1 -1

]
94 7 12.50 2 -1.0 -1.0 -1.0 -1 -1 -1
95 7 6.25 2 -1.0 -1.0 -1.0 -1 -1 -1
96 7 0.00 2 -1.0 -1.0 -1.0 -1 -1 -1

J
J,>
J
J -<i -
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l~criPtive statistics

FILTER: None

File: p357w14

~ loJn/1>
Date: 10-12-1993

Coeff. of
Var'iation

0.441
8.845
3.195

Maximum
24.400

8.200
7.800

Minimum
24.000
6.200
6.500

Mean
24.134
7.445
7.320

N
41
82
82

l0bservations meeting filter C~,ditionS: 96

St!"lndard
Deviation

0.106
0.658
0.234

[Variable
ITEMP
DO

I
PH

... Oeseri ptive stat"i sties

IFILTER: Keep if CONe = 100

File: p357w14 Date: 10-12-1993

'j0bservations meeting filter conditions: 16

Standard Coeff. of
Mean Deviation Minimum Maximum Variation

670.833 57.915 575.000 750.000 8.633
128.333 13.292 120.000 150.000 10.357

25.000 5.477 20.000 30.000 21.909

J
va r i a bl e N
CON 0 6

,,;; HARD 6
ALK 6

.1

J
:J. Descriptive statistics File: p357w14

FILTER: Keep if CONe = a

Jobservations meeting filter conditions: 16

Date: 10-12-1993

':J Variable
o , COND

HARD

JALK

N
7
7
7

Mean
382.143
80.000
61.429

Standard
Deviation

53.452
0.000
3.780

Minimum
350.000
80.000
60.000

Maximum
500.000
80.000
70.000

Coeff. of
Variation

13.988
0.000
6.153

J
.11;)

]

",!I:

J
-e,-
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ITest 357-14: Fathead 7-day sur-vive"
'J ,

Fi-le: C: \ws4\temp6\p357a14. tst
I
!Snapiro Wilks test for normality

ruv lo/~1,l7)
Transform: ARC SINE(SQUARE ROOT(Y»)

0.020

0.465I W ;:::

I Critical W (P ;::: 0;05) (n ;::: 24) = 0.916
Critical W (P ;::: 0.01) (n ;::: 24) ;::: 0.884
l------------------------------~------,-----------------

, DatG10rma1ity test. Try another transformation.

] Warning The two homogeneity tests are sensitive to non-normal data and
should not be performed.

Test 357-14: Fathead 7-day survival
jFile: C:\ws4\temp6\p357a14.tst Transform: ARC SINE(SQUARE ROOT(Y»

Hartley test for homogeneity of variance

]
Bartletts test for homogeneity of variance

~j ----~---~----------------------------------------------~~------------------

These two tests can not be performed because at least one group has
Izera variance.

Dat~~to meet homogeneity of variance assumption.JAdd~l transformations are useless.

J.

J

I
__ )0-

-- -- ~- ------ --------------
SCOEPA00028788



-~--~-~------~-~---------------------------------------~~~-~---------

,-
TRANS VALUEGRP IDENTIFICATION REP VALUE

--- -~~~~~""""--------- ..................~~~---- -----------~~

1 Control 1 1.0000 1. 4120
1 Control 2 1.0000 1.4120
1 Control 3 1.0000 1.4120
1 Control 4 1.0000 1.4120
2 6.25% 1 1.0000 1.4120
2 6.25% 2 1.0000 1.4120
2 6.25% 3 1.0000 1. 4120
2 6.25% 4 .1.0000 1.4120
3 12.5% 1 1.0000 1 .4120
3 12.5% 2 1.0000 1.4120
3 12.5% 3 1.0000 1.4120
3 12.5% 4 0.9000 1.2490
4 25% 1 1.0000 1.4120
4 25% 2 1.0000 1.4120
4 25% 3 1.0000 1.4120
4 25% 4 1.0000 1.4120
5 50% 1 1.0000 1.4120
5 50% 2 1.0000 1.4120
5 50% 3 1.0000 1 .4120
5 50% 4 1.0000 1.4120
6 100% 1 0.0000 0.1588
6 100% 2 0.0000 0.1588
6 100% 3 0.0000 O. 1588
6 100% 4 0.0000 O. 1588

j

I
TITLE: Test 357-14: Fathead 7-day surviva~
FILE: C:\ws4\temp6\p357a14.tst
TRANSFORM: ARC SINE(SQUARE ROOT(Y»

"1

I

.j

"'1

OJ

J
]

I

J

NUMBER OF GROUPS: 6

d. Test 357-14: Fathead 7-day survival
, File: C:\ws4\temp6\p357a14.tst Transform: ARC SINE(SQUAR~ ROOT(Y)

STEELS MANY-oNE RANK TEST Ho:Control<Treatment

TRANSFORMED RANK CRIT.
IDENTIFICATION MEAN SUM VALUE df SIG

----- ----- ..............--- ........

Control 1.412
6.25% 1.412 18.00 10.00 4.00
12.5% 1.371 16.00 10.00 4.00

25% 1.412 18.00 10.00 4.00
,1 ~ ~c. 50% 1.412 18.00 10.00 4.00

L,.:J r;- c 100% 0.159 10.00 10.0iD 4.00 *
Critical values use k ~ 5, are 1 tailed, and alpha ~ 0.05

- /)-
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\.Test 357-t4: Fathead 7-day growtr
Fi'le: C:\ws4\temp6\p357b14. tst

lshaPir~ Wilks test for normality

Transform: NO TRANSFORMATION

I
I

10 == 0.016

at P==0.01 level. Continue analysis.

IW == 0.966

ICritical W (P = 0.05) (n =
Critical W (P = 0.01) (n ==

I
Dat~orma1 ity test

I

20) ==
20) ==

0.905
0.868

, Test 357-14: Fathead 7-day growth
jFile: C:\ws4\temp6\p357b14.tst Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

J
Calculated 8 statistic =

'~.]. Table Chi-square value ==
k Table Chi-square value ==

5.63
13.28

. 9.49
(a1pha == o.01 )
(alpha == 0.05)

]

].'...•:;;
:~ :

,:.:]
:~,

"J
J
jj

Average df used in calculation ====> df (avg n - 1) 3.00
IUsed for Chi-square table value ====> df (tt:groups-1) == 4
I

•. IDat~eneitY test at 0.01 level. Ccntinue analysis.

NOTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the 8 statistic (see above).

] -1"1--

--------~----_._-------
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ITITLE: Test 357-14: Fathead 7-day growth
:FILE: C:\ws4\temp6\p357b14.tst
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 5
1-------------------------------,------------------------------------'---
GRP IDENTIFICATION REP 'VALUE TRANS VALUE

I-~- ---------~tr~~- --~- ------~~;;;~ ------;~~;~~-

1 Control 2 0.4270 0.4270
1 Control 3 0.3760 0.3760

1

1 Control 4 0.4940 0.4,940
2 6.25% 1 0.4240 0.4240
2 6.25% 2 0.4110 0.4110

I
2 6.25% 3 0+4180 0.4180
2 6.25% 4 0.4480 0.4480
3 12.5% 1 0.5390 0.5390
3 12.5% 2 0.4530 0.4530

':'13 12.5% 3 0.4430 0.4430
3 12.5% 4 0.4940 0.4940
4 25% 1 0+4390 0.4390

J
4 25% 2 0.4420 0.4420

, 4 25% 3 0.4230 0.4230
4 25% 4 0.4620 0.4620"J 5 50% 1 0.3570 0.3570

'" 5 50% 2 0 . 3090 0.3090
5 50% 3 0.3470 0.3470
5 '50% 4 0+3150 0.3150

i---------------------------------------------------------------------

j
Tes t 357-14: Fathead 7-day growth

" File: C:\ws4\temp6\p357b14.tst Transform: NO TRANSFORMATION

J

ANOVA TABLE
"':".,. ---------------------------------------------~~~-.........-_-------~---------

] SOURCE OF 55 MS F

4 0.049 0.012 11.410',' Between

'1] Within (Error) 15 0.016 0.001
~L

Total 19 0.065

OJ
"

J
Critical F value = 3.06 (0.05,4,15)
Since F > Critical F REJECT Ho:All groups equal

JTest 357-14: ~athead 7-day growth
jFile: C:\ws4\temp6\p357b14.tst Transform: NO TRANSFORMATION

0.216
__ }~-' 0.430

0.425
0.430
0.425

:1 DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
JI-----------------~......~------------,.--------------------~~--.......--...:;..----~~~ ...............~-

TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

.~----- -----------~~-------

.I 1 Control
2 6.25%

scoEPA00028791



5 " f.-.:;iV~ 50% 0.332 0.332 4.251 *
·1----'-~----------------------------------------------------------------------

Dunnett table value =: 2.36 (1 Tailed Value, P=O.05, df=15,4) Di-:
c ,0 ()1.1/I))

Test 357-14: Fathead 7-day growth
"1 File; C: \ws4\temp6\p357b14. tst

· DUNN EnS TEST - TABLE.' 2

Transform; NO TRANSFORMATION

OF 2 Ho:Control<Treatment
-------~~~~~-~--------~~~-~~-----------------------~~~----------~----~---

IDENTIFICATION
NUM OF Minimum Sig Diff % of DIFFERENCE
REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

:
' / 1 Control 4

2 6.25% 4 0.055 12.7 0.005
3 12.5% 4 0.055 12.7 -0.052

.... j 4 25% 4 0.055 12.7 -0.011
· 5 50% 4, 0.055 12. 7 0 . 098
· -------------------~~~-----------------------------~-----------~--------------

I
I

--~--,--- -._---------
scoEPA00028792



N.ORTHWES·?ERN AQUATIC SCI ENCES

I
LC50 TOXDAT MULTI-METHOD CALCULATION RESULTS

; ********************************************
..

: Test 357-14: Fathead 7-day LC50

I CONCENTRATION EXPRESSED AS : %'"effluent

NUMBER NUMBER PERCENT
EXPOSED AFFECTED AFFECTED
----- ------ --------

40 40 100
40 0 0
40 0 0
40 1 2.5
40 a 0

100
50
25
12.5
6.25

I CONC.

I
""j

THE BINOMIAL TEST SHOWS THAT 50 AND 100 CAN BE
"""/ USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
." CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL

ASSOCIATED WITH THESE LIMITS IS 100 PERCENT.

,J AN APPROXIMATE LCSO FOR rars SET OF OATAI~

"'

"J"" WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WH ICH THE PERCENT
DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE NOR THE
PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.

i END OF REPORT.

I

-/~-

_... __._---~-"._"-,~---"--- ---
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18.3 ug/L

M·1~1 i
.596
.596
.596
.596
.235

( )

] -----------
( )

M·.1

Mi
.598
.598
.578

Ceriodaphnia 7-day reproduction
,X Fathead minnow 7-day growth
___Menidia 7-day growth
___Other _

Yi
.588
.607
.578
.609
.235

+ [

• 3'S'~ .7f~
00
.1J~

Yi=observed means
Mi=smoothed means
Concentrations go from low to high.

Cone. &1
cont~.<JC..,; <

Cone. (ug/L Cd)
control
2.5
5.0
10
20

IC 50

25% Reduction
(control x .75)

( 20 - 10 )
10 + [.298-.596]----------­

(.235-.596)

--- /'("A. -

50% Reduction '"
(control x .50)

~~here :

50% Reduction'" .596 x .50 .298
(control x .50)

SAMPLE CALC.:

3.
4.

1.
2.

1.
2.
3.
4.
5.
6.

"

CALCULATION OF Iep FOR:

5.
6.

Test No.: ~')7~ I ~
Date of Ca l c .: . (1J-l'\.-~~:3'
Initials: ~ '.

I '

j .
< )

I
I

I

I

I

J

]

!

j

]

il:;';
:~ '1
::"

:]

J
J
.~

,)'.

)
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·KEY: AO-Aqueovl NA-Non~c.veous SL-srv~;e GW-Groun~""z:er SO-Soil OT-Olnet PE-Petrolr'JfT

Nole.
Samples are c:!iscarded 30 cZ)"s dlH results lore r!~or:zd vnl!Ss other arran~emen!l Ifl mzde.
Ht:ardovs samples will be rtlvrMd 10elient or di5PCstd of at clienl expense.

NORTHWESTERN AQUATIC SCIENCES ~_
A D'vlsioo01NilS Assoctotes,Inc. ...,.M ('

P.O. Box 1437. Newport. Oregon 97365 • (503) 265-7225

Clientname Projee\or ?O~ / Analyses reqvir.d /
Wacker-Siltronics COrp. -

/-"$,
/

,t,~C::ess Phone'

7200 N.Ii. Front St. (503) 243-2020 ..,b ' ..,:;
Ci:y.S:al'. Zi;> IAeport a:lenlioll rr ~

-::..a ,tiPortland, OR. 97210 Tom Rothschild Co? g~

.<>1 ,f;",.(:'

Sampled b~f' Io..~,,;- ~ v\-ln.l
~'~t "- ~ ~ ~\J tY "(:''15

Ty;:,' ~'"'
la~ N'Jmbu tJ 1;,0.;5"·

Samplg Dlle TirM See kl)'
v

of .~ ~.~

~lln\lmber $Impled nmp1td below Sample cluerJplioll eo;\lalnerJ c::: ~""~q RemarkJ

2/ S~ AQ oLA-\- ~l..\\ C [) V"'\ {>0 E-', \.:-e I X ~ J2 ' ~
\q'1.~ oSeo 7ndf7?M Vltsc G

,

I CL~~
,
-,

-, \. I I icov: Ie- -~~p~
-, I I I I 1ft~ J11JI~...::

w~ .' ~~

I I -. I I . /J?&jr oJZ5£

-. I I
. '1 -. I I

I -,
..... . -. I~

-. I
I -.

<,
i'.

Si;na:vre Prlnt NI,';\1 Com;>I:'lY Date li~le

f'.el1nqv ismed W '"C~ Lo--Krty 'f7 ~I '{.I1'1- \{Ip~:::~1V.IIC:\\ ,>~,~W We..~ \':: CL't" ~~\4-"0'v"l~" C. {) 'V" 'P¢ ...c.-\-~ (1 'V) 17 S/!..op'\3
o q (}.D
~.....

Reeerve d by B-r:-a-tYf;(/~db Brad Wo..",d I.e (A 175 "Z7Se,O If8 )/o{)
v

Rtlinqvisneclb)' .
i'lleeived by

R!Hnqvis!'1e:! '0)'

F.enived by Labora~ory ~/tfl&/A.,/L.- GiJtN It- evkkv- ~ tf'-Zg~ /f}!ffi$A
/

... _. -- . . -
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,;,1 name P/ojtCI or POI k Analyses requi"d / > ,

,

L~
. ,

Wacker-Siltronics Corp. C\-:>-
Ae'Jc'eH Phot\, , . ;'

7200 N. W. Front St. (503) 243-2020 1"\
J>

.~

:y, S:"le, Zi~ IRe/,ort altet1I;On i)
~f:J .....~Portland, OR.' 97210 Tom Rothschild ~ ~q ~

'i fs.('"

Sampled bY-,- '" :r RCl+~" ,,\: \J 0' ., ~I$

Ty~t' ~~ r"i
'.a'J CV'o'\Co.> '

II'Jm~er _ ..t.l !;,')~
.mple Dlle Time S!8 ~!i or ~ .~

~ ~~f'm~er $Impled nmpjed below Sample dUCllplloll cc.:;lalners .:c",:,"'l. Remarks

1.0.. ~lt..of'
P.~6 'A~ a~+~~\\ La ......... f6 s.:-\- <!.. \ I !Vf\S ~ OsLj~ Eq,:>

. ,

I I<,

<, I 1· I-,

<, I I I I
..

"

I I <, I I
I -. I

. 'j <. I I
\ <,
~I <, I I---r- -. I

I I <,
<; .'.

Si~na:ure PriMName Company Dale 'Ti~,c --
·~,~Ii;")quishedby ~~\.\Z.~ ~\-.~j -- ~ 6-t\.. 500 ,,\;,\j Wo..c:...\<~"r' s: \+'('"d""~ c, c....o yo .,p 4'(.e....\..~ 4"" 2'1 >~'13 i os o\\,...v--.c..So ..L

-~
'-'

;::.,celve":! by .
r.elinquisheo by \
rlecelved bl 11\1 cJJL--P:el:llq'Jis~ec by

;;1CelvedbyLabora:orySb~~ <i:,n;::\ D Crtl~ UcA~~:?nr-", Pv;Vt~,<" 5<..-\ t t"\t W sO SIP1 c)') \.0 l'l -Ar'\
-- .. - ...

NORTHWESTERN AQUATIC SCIENCES ~_
A Division or NAS Assockiles. II'C. - .• '~;J

P,O, Box 1<:137, Newport, Oregon 97365 • (503) 265-7225

Nole:
S~mple$ ue cisc~rc~d 30 ell's aller rnul:! !re re;lort~d unless other arrzn~emen!s are mzde.
Ka:arcous samples will be relurMdlo client or CiSpCHd 01 at clienl expl1'lse.

'KEY: AO-Aqueovs NA-Not\zqueous Sl-Sluc.t GW-Groun<:,w!~er SO-Soil OT-OI~.er PE-Pelroleurr
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I'll name P,ojl ct or ?Of / Analyses re<;vired / > ., -
Wacker-Siltronics Corp. q:>-LS ,

·~~e1:S Phono I ~ ~

7200 N. W. Front (503) 243-2020 /-uJ ~b -St. .~ .
:y,5:.le, Zijl Ip.e?on aaenliorl

~
~

'::-,0 "tiPortland, OR. 97210 Tom Rothschild ...r ('cQ, ~
" ~r;;

Sampledbj' J~,,,",,,,~.~
M .. ~~

l~~
TyP!' N'Jm'ar if ~~ -

bO~<:;'
.mple Oale T1me SH k!;' 01 • tl .if;m~H nmpled sampled below Sample desc/lp:ioll co.ilaj'Hls (:j-

~'>~Q, Remarks

\. l1 t,.,\-
.a boa A~ (h~ ~G. \\ c....cs V\'\ t' 6'&·I~Q... I \ X ~if.c...~ 01)-g E-

.. ,

I<,
<, 1, I I

<. I I I
,

.

I I <. I --lJ I 1

I <, I I
<. I I

\ -. I
~

.
~I I

<.
I I '""- I

1 <, ' .

I
Si~.~a:ure , Prin\ Na~e Compa:-.y Dale Tit.ve

C.0" 'f0vo.Al4S '"
--

.:o,eli"qui,hed by J~~,~ \" \-,,,,,",,",Co. > :J. {\6\\...90r..,\..~'J WG..c.,~Q.,y. ~:I \+'t'Ch', ~ C. \ Oc....-\-43 ic ~(\

~
.'--

iO,eceivec by .
F.!linqvisned by

...--
Received by r'Al 1ift1).
r.el!nquisheC '0'1

V

;:'.H iV!:lby Labor1:ory~~~ Gn.~ 0 Cr~.......- N(\A~\-(.·"" Ac..vA:~·~ S c.", t- -s; ~ I GG-\ ~53 \\.1:-~,...,.....
-- -- ... ...-

NORTHWESTERN AQUATIC SCIENCES
A Division of NAS AlsoclOles, Ire.

P.O. Box 1437, Newport. Oregon 97365 •

Nole:
Samplu ate cisczrc~d 30 cays E~er lesula !olelepoMad unl!S$ olher llrran~emen\s 511 mloe.
Ho:arcous samples will be IllurMj 10 clienl or clspcs ed ct at client expense.
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~ ~ORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-15
Title: Cladoceran:(Ceriodaphnia dubia) dual eBdpoint (acute/chroBic)

toxicity test using static exposure to Wacker Siltronic Corp.
outfall.

Protocol No,: NAS-XXX-CD2, August 2, 1990. Revision 1 (1-18-92). Based
on U.S. EPA. 1989. MetRod 1002.0, Cladoceran, Ceriodaphnia dubia,
survival and reproduction test, pp. 105-146. l..!2: Short-term methods
for estimating the chronic toxicity of effluents and receiving waters
to freshwater organisms. Second edition. EPA/600/4-89/0D1.

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronic Corporation, P.O. Box 03180, Portland, OR

97210.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Nocthwe s t ern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test LocatioB: Newport Laboratory.
Laboratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

L.K. Garrison, B.A., QA Officer; G.A. Buhler, B.S., Aq. Taxicol.;
G.J. Irissarri, B.S .. Tech.

Study Schedule:
Test Beginning: 9-28-93, 2:00 p.m.
Test Ending: 10-5-93, 2:30 p.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Nortfuwestern Aquatic Sciences, 334 S.W. 7tfu Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was cOBducted followiBg tfue principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement of Quality AssuraBce: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST MATERIAL
Description: Wacker Siltronic Corp. outfall; samples are 24HC. Details

are as follows:

.:],

.'.

]

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

0323E
9-27-93
9-28-93

550
7.1
120

30

0347E
9-29-93
9-30-93

150
6.5
180

20

0358E
10-1-93
10-2-93

600
6.7
160

20

Treatments: Samples thermal equilibrated and briefly aerated each day
prior to use in test.

Storage: Stored refrigerated (4°C) in sealed container until tested.

J Test No. 357-15 -1-
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NORTHWESTERN AQUATIC SCIENCES---------------------

DILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.
Date Qf Preparation: 9-21-93, 10-1-93.
Pretreatment: Aerated >24 hr

TEST ORGANISMS
Species: Cerioda"pHHia dub i a , c l adoceran
Age: <24-hr
Source: NAS cultures
Culture Conditions: Temperature, 24.2 .:: O.l°C; dissolved oxygen, 8.5 .:: 0.2

mg/L; conductivity, 375 .:: 91 pmhos/cm; pH, 7.4 2.. 0.1; hardness, 100 +

o mg/L as CaGG3; alkalinity, 65 .:: 10 mg/L as CaC03' Photoperiod
16:8 hr, L:D.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 oz. polystyrene cups containing 15 ml of test solutions.
Test Concentrations: 100,50, 2'5, 12.5, 6.25, and a % (control).
Replicates/Treatment: 10
Organisms/Treatment: 10
Water Volume Changes per 24 hr: 1
Aeration: None
Feeding: 0.1 ml each of YTC and Selenastrum suspension daily/beaker.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)

inhibition of reproduction. Mortality was defined as lack of visible
movement during a 30 secoHd observation period. Reproduction is
evaluated as the mean Humber of yOUHg produced per surviving female
cladoceran.

Water Quality and Other Test COHditions: Temperature, 25.2 + O.l°C;
dissolved oxygen, 7.6 .:: 0.5 mg/L; cOHductivity, 433 2.. 247 pmhos/cm
(100% effluent), 313.:: 18 umhos Zcm (control); pH, 7.2 2.. 0.3;
hardness, 153! 31 mg/L as CaeOS (100% effluent), 100 2.. 0 mg/L as
CaCOS (control); alkalinity, 23 .:: 6 mg/L as CaCOS (100% effluent), 60
! 0 mg/L as CaC03 (control); and photoperiod 16:8 hr, L:O.

DATA ANALYSIS METHODS
In the acute exposure (48 hour), no statistical comparison of survival was
performed between the control and the 100% effluent concentration because
no mortality was observed in the latter after 48 hours. In tHe chroHic
test, results are based on survival of the introduced cladocerans and the
numbers of young produced. The 7-day LC50 (survival) was calculated using
the EPA TOXDAT Multi-Method program (EPA 600/4-85/013). The IC25
(reproduction) was calculated using the Linear Interpolation Method
(EPA/600/4-89/001a). NOEC and LOEC values for survival and reproduction
were computed using Fisher's Exact Test and DUHnett's test, respectively.
The statistical software employed for these calculations was Toxstat,
Release 3.3, Univ. of Wyoming, Laramie.

PROTOCOL DEVIATIONS
None

] Test No. 357-15 -2-
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______________________NORTHWESTERN AQUATIC SCIENCES

REFERENCE TOXICANT TEST
Test No.: 999-295
Reference Toxicant afld Source: CdC12-2.5H20, Malliflckrodt, Lot No. TNZ.
Test Date: 9-28-93
Dilution Water Used: Moderately hard sYflthetic water.
Result: 7-day LC50, 43.8 pg/L Cd; 7-day IC25, 0.85 lig/L Cd; NOEC, <1.0

llg/L Cd. These results are withifl the laboratory's control chart
warfling 1imits.

TEST RESULTS
Acute endpoint: A detailed tabtllation of the aCHte test results is given

ifl Table 1. There was no mortality of C. dubia exposed to 100%
Wacker siltrooics outfall after 48 hours. Therefore, the effluent
passed the acute test according to Oregon DEQ guidelines.

Chroflic endpoint: A detailed tabulation of the chronic test results is
given in Table 2 and Table 3. The biological effects, givefl as the
NOEC and LOEC for survival and reproductiofl, the 7-day LC50 for
survival, and the 7-day IC25 for reprodHction are shown below.

···.··1
:..;:....;,

NOEC (%)
LOEC (%)
7-Day LC50/IC25 (%)

(95% conf. int.)
Method

Survival

50
100
70.7

(50 - 100)
Binomial

ReproductioB

50
>50
43.5

Linear Interpolation

STUDY APPROVAL

(2C/LS)R·e,Lfd lobs/enI

J

J

]

Study Director

Test No. 357-15

Date

-3-

~l~1<2~
Q"li ty Assurance Uni t Date

.,-_..._------
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Table 1. CeriodaphHia survival data, 48-hour.

Effluent concentration (%)

Number exposed
Number dead

Control

10
o

100

10
o

]

."J
\ ..... , -

',.1."j

J
"

"

~:

,]

Table 2. Ceriodaphnia survival data, 7~day.

EfflueHt concentration (%)

Control 6.25 12.5 25 50 100

Number exposed 10 10 10 10 10 10
Number dead 0 a 1 0 0 10*

*
Significantly d i f f er-ent; from the control (P=O.05) .

Table 3. Ceriodaphnia reproduction data (N\;lmber of young produced).

Effl\;lent concentration (%)

Replicate Control 6.25 12.5 25 50 100

1 21 26 17 14 18 2
2 12 22 14 24 9 a
3 23 12 27 20 10 a
4 8 17 22 2'5 17 0
5 28 7 2'5 27 8 0
6 15 14 27 14 17 0
7 10 20 29 25 3 0
8 19 3 22 12 17 0
9 4 9 19 10 6 0

10 16 16 6 14 11 0

Mean 15.6 14.6 20.8 18.5 11.6 0.4*

*Significantly less thal1 the control (P=O. 05) .
aAdult in this replicate idenU fied as a male.

] Test No. 357-15 -4-
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NORTHWESTERN AQUATIC SCIENCES
August 2, 1990

PROTOCOL NO. NAS-XXX-CD2
RevisiGn 1 (1-18-92)

.1

]

(
TEST PROTOCOL

CLADOCERAN (CERIODAPHNIA DUBIA)
SURVIVAL AND REPRODUCTION TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to measure the chronic
toxicity of effluents and receiviRg waters \:Ising the cladoceran,
Ceriodaphnia dubia (EPA Method 1002.0).

1.2 Summary of Method: Neonate «24-hr-old) Ceriodaphnia dUTIia, are
exposed for seven days (or until 60% of surviving control organisms
have three broods of young) to different concentrations of effluent,
receiving water, or cadmium reference toxicant in a static-renewal
test. The test chambers are 30 ml borosilicate glass or plastic
beakers, each containing 15 ml of test solution. Ten replicate
beakers, each with one neonate, are employed at each test
concentration. Test results are based on survival of the introduced
cladocerans and the numbers of young produced. The data analysis
includes calculation of a 7-day LC50 and 1C25 .for mortality and
inhibition of reproduction, respectively, and tBe determination of a
NOEC and LOEC for both survival and r-epcodue t Ion using appropriate
parametric or non-epar amet r Ic tests.

'J.
" .

:]
11

:C..1ill

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport, OR 97365

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Qeal. Assurance Officer:
Aquatic Biologist:
Aquatic Biologust:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection. Reference toxicant test to
be run concurrently.

1
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3.

4.

5.

6.

2.7 Good Laboratory Practices: The test is condHcted following the
principles of Good Laboratory Practices (GLP) as defined in the
EPA/TSCA Good Laboratory Practice regulations effective"December 29,
1983 (40 CFR Part 792).

TEST MATERIAL

An effluent or receIvIng water sample. The reference toxicant is cadmium
as cadmium chloride (1.0 mg/ml stock solution used to make test solutions
daily) .

DESCRIPTION OF TEST SYSTEM

4.1 Preparation of Test Concentrations: Test concentrations are prepared
by manual diluti~n of effluent, receiving water, or cadmium working
stock solution with dilution water. Prior to mixing, both effluent
and dilutioN water are aerated, if required, aBd brought to test
temperature.

4.2 Test Chambers and Environmental Control: Test chambers are 30 ml
borosilicate glass or plastic beakers holding 15 ml of test solutioB.
Temperature and photoperiod control of test chambers is provided by
incubation in an environmental chamber or water bath.

4.3 Cleaning: All laboratory glassware, including test chambers. is
cleaned as described in ASTM Standard No. E 1383-90, paragraph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test, reusable glass.ware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e., acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

DILUTION WATER

Dilution water is moderately hard synthetic water at a hardness of 80-100
mg/L as CaC03 and alkalinity of 60-70 mg/L as CaC03' Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals.

TEST ORGANISMS

6.1 Species: Cladoceran, Ceriodaphnia dubia

6.2 Source: Ceriodaphnia neonates are supplied from the NAS laboratory
culture. The original culture was obtained from the EPA
Environmental Research Laboratory, Corvallis, OR.

6.3 Age at Study Initiatioa: <24-hr-old neonates; and all released
within an 8-hr period.

2
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6.4 Pretest Culture and Handling: Individual cultures are used as the
immediate source of neonates for toxicity testing. Source cultures
are handled in a similar manner as test organisms for at. least seven
days and the neonates are then used to initiate tests. Source
cultures are transferred to new medium and fed at least three times a
week (e.g. Mon.. Wed, Fri). Records of the source cultures are kept
and if mortality exceeds 20% or- if less t.han 15 young are produced
per week, the cultures are not used as a source of neonates for
testing.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES-----

7.1 Experimental Design: The test involves expOS\:lre of neonates to five
effluent. receiving water, or cadmium concentrations in a logarithmic
series and a dillltion water control. A 50% dilution series is
recommended. Exposures are for 7 days or until 60% of the surviving
control animals pr-oduce three broods. Each treatment consists of ten
replicate test containers each containing one cladoceran. A
stratified random design is used for beaker placement.

Effect Criteria: The effect criteria are: 1) mortality, and 2)
inhibition of reproduction. Mortality is defined as the lack of
visible movement during a 30 second observation period. Reproduc t i on

.is evaluated as the mean number of young produced per surviving
female cladoceran.

Test Conditions: The test temperature employed is 25 ~ l°C. The
photoperiod is 16 hours of light alld 8 hours of darkness.
Illumination is supplied by daylight fluorescent lamps. The test
soltltion is replaced once daily.

J

7.2

J
7.3

7.4 Beginning of Test: The test solutions are added to the test beakers
and food is added. The test is then begun by adding one neonate to
each test container.

7.5 Feeding: The organisms are fed when the test is initiated, and daily
thereafter. Food is added to the fresh medium immediately before or
immediatedly after the adults are transferred. Each feeding consists
of 0.1 ml YTC per 15 ml test solution and 0.1 ml Selanastrum
concentrate per 15 ml test solution.

7.6 Test Duration, ~ and Frequency Qf Observations, and Methods:
The test duration is 7 days (or until 60% of surviving control
organisms have three broods of young). The type and frequency of
observations to be made during the test are summarized as follows:

~ of Observation Times of Observation

Biological Data
Survival (of adult)
Reproduction (young produced)

Daily before transfer
Daily after adult transfer

]
Physical and Chemical Data

Temperature (two locations in
environmental control system)

Daily

] 3

----~,--_._-- --- ------------------------
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Dissolved oxygen, pH (High, medium,
& low concentrations & control)

Conductivity, hardness, & alkalinity
(control & each new effluent sample)
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Daily before and after
solution renewal

, .
e.g. Days 1, 3, & 5

',j

-: J

]

. 1

]

8.

9.

During the "test, dead adult organisms are removed every 24 hours and
the young are discarded daily after couBting. Dissolved oxygen is
.measur-ed in each stock test solution using a polarographic oxygen
probe calibrated according to the manufacturer's recommendations.
The pH is also measured in each stock test solution using a pH probe
and a properly calibrated meter with scale divisions of 0.1 pH units.
Temperature is measl!lred with a calibrated mercury thermometer or
telethermometer. Conductivity is measured with a conductivity meter.
Hardness and alkalinity are measured using test kits.

7.7 Criteria of Test Acceptance: The test results are acceptable if: 1)
survival in the controls is at least 80% and reproduction in the
controls averages 15 or more young per surviving female. At least
60% of surviving females in controls should have produced their third
brood.

DATA ANALYSIS

Test results are based on survival of the introduced cladoceraris and the
numbers of young produced. The data analysis includes calculation of a 7­
day LC50 and IC25 for mortality and inhibition of reproduction,
respectively, and the determination of a NOEC and LOEC for both survival
and reproductiom using appropriate parametric or non-parametric tests
(e.g. Dunnett's Test, Fisher's Exact Test, or Steel's Many-one Rank Test) .

REPORTING

The final report of the test results must include all of the following
standard information at a minimum, name and ideBtification of the test;
the investigator and laboratory; information om the effluent; information
on the dilution water; detailed information about the test organisms; a
descriptioA of the experimental design and test chambers aAd other test
cond~tions includiAg water quality; definition of the effect criteria and
other observations; responses, if any, in the control treatment;
tabulation aAd statistical analysis of measured responses; a description
of the statistical methods used; any unusual information about tae test or
deviations from procedures.

]" \
:~ ,

,

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the Sponsor and study
director and should include a description of the change, the reason for
the change, the date the caange took effect and the dated signatures of
the study director and Sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

4
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12. APPROVALS

U.S. Environmental Protection Agency. 1989, Supplement to "Short-term
methods for estimating the chronic toxicity of effluents and surface
waters to freshwater organisms". Revision 1. EPA!600/4-89/001a.

ASTM. 1990. Standard guide for conducting sediment toxicit~ tests with
freshwater invertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat., Philadelphia, PA.

U.S. EnviroBmeBtal Protection Agency. 1989. Cladoceran, Ceriodaphnia
dubia, survival and reproduction test. Method 1002.0. l..!!.: Short-term
methods for estimating the chronic toxicity of effluents and receiving
waters to freSHwater organisms. Second edition. EPA/600/4-89!001.

for Northwestern Aquatic Sciences

for

Date

Date

Name

Name

11. REFERENCED GUIDELINESI
\
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COVER DATA SHEET

Investigator

TEST MATERIAL
Descr i ption: _~O~U~-r.!_!~:...!A!lL.-~L"__~~~~~L.SC:__-=- _
NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (unhos Zcn}:
pH:
Hardness (mg/L):
Alkalinity (mg/L):

DILUTION WATER
Description: Moderately hard synthetic water (prepld from Milli-Q water)
Date of Preparation: '1-21-9-; )~/O-J-?> ~n1.lZ'
Water Quality: Conductivity (pmhos/cm) .3z.S"',Joo pH -:;.;>i'?-<-{

Hardness (mg/L) /00 J/oo , o Alkalinity (mg/L) (po ,~O 0J1:..J
Trea tments: Aerated 24 - hr . ,_...d~~::=::~__'-==>::_.?-i:~.L:::/...~V"::_ _

TEST ORGANISMS
Species: Ceriodaphnia dubia, cladoceran
Age: «24-hr; all released within 8 ,hr)__--=---'---'-- ~

Source: (NAS cuI tures )__<"")..;~1.-'-If'-'s.L.-~e.=.;/..;.I...:..·h.-l...-<-J----:=--_-------------­
Acclimation: See seperate data sheet

STUDY MANAGEMENT
Client: WIk.K!K. ff Ih~(..s
C1i ent 1 s Study Monito r : _"'-:'L"""':.:.:...;~6..1.Z~o~f1.:.:~:..::.s.::..c>....:l\.::...:.=,:Jl::..- _
Testing Laboratory: Northwestern Afluatic Sciences
Test Location: )./tUj~d lJ., bo.cu f..c'!::J.
Laboratory's Study personne!? ~ J

Proj. Man./Study Di r '.~t&J..L:-'>2...::..'..I..e...,!;AL:-IL:.A2\-~~:::..:':f.:.;..--'-. _
QA Officer L.-K. ~ ~rr7;s.-,.v- ,}/t'~

1. G,J, I~'$.see.el bJ"t... 2. &.4 > rJy(L--"
3. 4 . ~

Study Schedule: '
Test Beg i nnf ng : 9-2'5-j3 ZY?pM. Test Ending:-'/~o::..-_5'~-....!q:....:3~ _

Test No. 359-/5

NORT1W1ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
, CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

-,c":."""

I
e ~. f;.

.r:""'~ __

I
(

I

I

,I
'"I

"'J
"

,]

I

.J

.J

]

I

j

TEST PROCEDURES A!ilJ CONDITIONS
Test conc~trations: (100%, 50%, 25%, 12.5;'~. 6.25%. 0%) 0 0 ) ~O) ~S

11.- • .(; ~ L-("" .J-

Test chambers: (30 ml beake::: ·~~~v~~~~~=-~
Test volume: (15 ml) __~/~~_~~__
Replicates/treatment: (10) __~(~O_~_=
Organisms/treatment: (10) IV ( Ih~cfl)
Test water changes: Daily I

Aeration during test: None
Feeding: 0.1 ml each of YTC and algal suspension daily
Beaker placement: Stratified randomization

] .... t-:
8/1/90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

COVER DATA SHEET (CONTINUED)

(
Test No. '351- IS- Investigator

Randomization chart:
I

,.

! 1 I I
J2.,5 :1~2.'S tOO I ·2 S- I <0.,25"'[ ¢ 2.5'" I 5"0 ¢ 100 I

b.2.S Sa I $'"ll I 2:;- 1 12.-5" 10C
I ¢ r:.•S ¢ I (;#2.:>-[I I I I I

2.5' 1 I ¢ I Joe S-o 1 2 -- c.z« 25" I 2!> I
Joo I b.2S-1 I I J ,:;) I I

¢ J2. S- : /00 I 50 I
J2,~

I 2? /00 50 I ¢ I
1 I la.1..'S" I I I

:2.5" G,.1..5 1 ¢ I - I 50 tI 1 2..5" I I
1 't 12.· ';> I I leo I 6.1.-~ I 50 I

50 I ¢ I 12,S I tOO I "25 -I -I 50 2- I 100 I
I I I £,,2':> I b.2.:5 I I .";:> I !

PREPARATION OF TEST SOLUTIONS

Concentration of working stock solution (

(A 1.0 pg/L working stock is prep'd from the cone.
s t ock by serial dilution; e.g. 1 to 10, then 1 to 100.)

8"/1/90

75
o

J 3;' 20'S"
112.S-

Dilution Water
(ml/150 ml)

o

(£FFLuE:fJI
.:r 0 J( i G«lll.t (

(ml/150 ml)

b.z.£

2.$"
12.5"

ICO

Test Cone
(7v )

MISCELLANEOUS NOTES

J
]

I

I

J.
'']
ill

'~l'g:

,,]

I

j

]

J

I

·.··1
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CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

WATER QUALITY DATA SHEET

Test No. '3S~ -, S Investigator

...

Notes: _

Notes: _

z.s.-z.
2.5'2

2.5.3
2.5, -;

Temp #1 (Oe);
Temp #2 ("C):

Temp .#1 (OC):
Temp #2 (OC):

Temp # 1 (0 C) : '2.S. 3
Temp #2 (OC): 2.;z>.3

Cone. DO (mfT/L ) ! oH
( 7... ) I Old New : Old New

High ( 100 ) I ":{,l "1.b I ";1- 1.0
Med. ( z5 ) I '1,4 "d.'! I :'.2- "1.5
Low ( (,..2.5") I ~.., 'fr.1 ":1.:3 ":f. .f.,

Control I 1.'1 1:-1 I 1.1 T.e..

Cone. 'DO (me:/L) pH
( .,; ) Old New Old New

Hfzh (100 ). / '1.-1 / 7. 1 I
Med. ( 2.5" ) i / "1.~ / ~.~

Low ( !C. 2.5") i / ':i-.3' / +.5"
Control / ~.v V 7f,t:.

Cone. DO (m!!/L) pH i
(e-z. ) 'I Old New Old New

High ( reo ) I ":J.e '1.-1 &.'j" l..1
Med. ( z.s- ) I 7.0 <,;'.2- ""1.3 '1.4 I
Low ( '-.1.5") I -=T.O '3'.Z,. '1.-1 -g .., I

I

Control I &."$ i6.2- I 1.; 1.3

DAY 2 (C; 130 ICE;) " J I:

I
. ~

DAY 3 (,e I I IlU) ~j 1..

Notes: _

8/1/90

Temp #1 ("C): 2S;z..
Temp #2 (" C) : '2.5 • t.-

Notes:---------------------------

Cone. DO (mD"/L) rH
( ~'X: ) Old New Old New !

High ( ICO ) '1.7.- 1:l «« IP.S
Med. ( 25" ) ~-.1.. 7.~ 1 73 7. '1 !
Low ( '.2.5 \ 4..0 1/.4- 1.2.- ""'1. " !
Control =1.1 ~.~ 1.0 ~.3

._._~~-_._.~-~---_. ----_._~-_.~'---------~-- -~----------- ----------
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CERIODAPHNIA DUBIA 7-DAY SURVIVAL AND REPRODUCTION TEST

I
i(

" . Test No. 35=1-15"

WATER QUALITY DATA SHEET

Inves tigator ---=-~_.....:........t::...;~----

DAY 4 (10/'2 ICl3) tPJ:C
'"

Notes : _

'250 '!J
25,""Z..

Temp #1 (ec):
Temp #2 (ee):

Temp #1 (ec):
Temp #2 (OC):

Temp #1 (ec): 2'5.2-
Temp #2 (ec): 2-5 0L

Notes: _

Cone. DO (m[J"/L) oH
( "10 ) Old New Old New

High ( JOO ) "1.1. 7--."3 loll 0.Cf
Med. ( 25" ) "1 .~ 'if 00 7·0/ "7l,</....
Low ((,.z.s ) "'1-.'2... Y.2- '?..J "1.4
Control "?.1 %02. 1.2.. 1.3

Cone. ..00 (mrr/L) tlH
( Ofc ) Old New Old New

High ( leo ) '!1-(, '1& b.b ,,~

Med. ( ZS" ) 7,1.:, <J.D 1.3 '":1.-1
Lm.. ( (".2';;) Yo4- <&.0 "7.17 "i-.3
Control '1A 'l:1.. I 1.?. 1:1

DAY 6 (10 I~ ICj?;,) W:t

DAY 5 (M 13/911 bt¢?

Notes:---------------------------

DAY 7 (101 fi /9::;) bJ~

8/1/9'0

Temp #1 (ee): 2.5"0'
Temp #2 (OC): 25.1..

-y-

Notes:--------------------------'--

Cone. DO {nw/L} rH
( 7.: ) Old New Old New I

High (ICO ) - -/ - - /
Med. (Z.S ) -=t,o / 7.3 /
Low ( ~.2.')) q.3 / 1-.:3 /
Control "1.7- / I "7.'2 I

.;. ;.~:~
>~

il

J
I

"J

J
j

'-_.- ------ .. _---,----- ---
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NORTHWESTERN AQUATIC. SCIENCES '. . PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA nUBIA 7-DAY. SURVIVAL AND REPRODUCTION TEST

/ JURVIVAL/REPRODUCTION DATA SHEET
I'> ((t./

Test No, 359-.PIC Investigator
7

,. Replicate No, of No. of Young per
Cone. Day 1 2 3 4 5 6 7 8 9 10 Younq Adul ts Adul.t

, ·1 o 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
3 0 o 0 0 0 0 0 o 0 D
4 &, ~ 0 0 0 (0 C b 0 o
5 .)' 0 'S t; 1- q /0 -if S i?
-6 10 :1- "$ , 10 1'1 o 0 I ,.,
7 o 0 :q., I II 0 0 </- 0 ~

% 8
Iota1 :J.( It,.,. ;;13 k' :.:JK 1<;" 10 m 4 /fIJ /'}(d 10

J

Conc.1
Replicate No. of No. of Young per

Day 1 2 j 4 S 6 j 8 9 10 ¥oumq Adul t s Adult
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 ,0 0 D
3 0 0 0 0 ·0 0 0 0 0 0
4 L/- L/ 0 0 0 ~ c 0 0 0

2~ 5 0 0 s: Lf 7- ,- 0 0 Ljl~

6 <J? '=1 ;J ~ S- t: '5 ~ 5 cr
I 14 /'1 0 If 0 0 '1 0 0 0

.,

% 8
~J0 ta 1 :1& ?--'J...- (1..- /7 If J'-I JIj '3 Cf 1/0 ''it:? 10

Cone'!
Rep Iicate No. of No. or Young per

Day 1 2 3 4 5 6 7 8 9 10 Younq Adul ts Adult
1 0 0 0 0 0 0 0 0 0 o
2 o 0 0 CJ 0 0 0 0 0' 0
3 -

0 0 0 0 0 0 0 0 0 0
4 :5 t;; of 0 I - ~ t» (., 0';:)

-(
f> 0 0 0 '2. ~ II d 0 ,9 0 L{
6 ~ 'A to "i q 1'2- If) 0

.~.
-~z

%.
I 1- r 13 /2 It. 0 .'I~ + t, 'j..
8

I

lotal /7 Itt ;),7 ,),/'J-. )5 fJ-l 1?!'1 J..,1,.. ,q c ';lo~ -e,

..
'..

Ji

]\
]'.• '

\

8/1/90

_._-_._- ----- ._~~~~-
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· . r.. NORTHWESTERN AQUATIC,SCIENCES,' . PROTOCOL NO. NAS-XXX-CD
CERIODAPHNIA nUBIA 7-DAY, SURVIVAL AND REPRODUCTION TEST

.( SURVIVAL/REPRODUCTION DATA SHEET
.I .,--,;' /

Tes t No. ~ )7- JZf V&". Invest!gator_:-- ..:.....L~-!,..:.-f--I- _

"

~ ',

8/1/90

Cone.I
Replicate INo. of No. of Young per

Day 1 -l 3 4 ~ 6 "I 8 9 10 ¥ounq Adul ts Adult
1 0 0 0 0 0 0 0 0 0 0
2 0 0 o 0 -0 0 0 .0 0 0
3 c· 0 0 0 .0 0 0 0 0 0

4 I 2- J LJ J :3 '3 '!- 0 2..
5 2- q ~ Lf o 0 rl c» 11'-1 I
6 '6 o 6 0 .:3 S- o <{ 3 0
I "1 :3 0 't 1 CJ 0 'I 0 5' "

% 8
.rota 1 IV' if 10 11 9' /7 '2 /7 c. /I {10 (0

I

., RE?plieate No. of No. of Young per
Cone. Day 1 2 :3 4 5 6 7 8 9 10 ¥QlImg Adul ts Adul.t,

:1 o 0 0 0 0 0 0 0 0 0
-2 0 0 0 0 0 0 o 0 0 0
3 0 0 0 0 0 0 0 0 o o
4 .3 5"" LJ > 4 '3 s: 3 6 0

5 5 In n 0 0 0 4 0 s' ~ <0
6 -5 "'$ b '3 ~ 0 ,~ / '1 0

%
7 0 1/ 10 ./1- I'S -=t 13 3 0 s
8 I~

lotal Iii ')Ll J.O J) ~., ILf ;;2S- IV 10 ief Iff In
I 1

Cone J Rep1 icate No. of No. or Young per
Day 1 2 -T 4 5 6 7 8 9 10 Younq Adults Adult

1 0 0 0 0 0 0 0 0 0 0
2 0 0- 0 0 C> 0 0 0 0 a

j a 0 0 0 0 0 o 0 0 ~c

0 4 '2- 0 XG XC )(cl 0 0 --J..r. 0 X
5 )(0 0 IXo XO f.r::> ~
-6 I 'X~ r ,

% 7 \ J I
8 'r l l

l otal f./ 0 c ~ 0 a 0 () o 0 7E T)-

2

50

/0

\

.j

II

,J

\

I
J
]

J

\
II

J
j

---------- -------,--- .--- - .--~~- ----------------------
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Discharger:' Analyst: ;
l ocati on: Test Sta7rt'·iT:Oa:'te::-i/""'l;-'~UL:~----l----'--
Date Sample CQllected:~__--:.__ .~:Test Stop -Date/Time: _

Reo l ica t e - INo. or INa. or roung per
Cone Day I I. j 4 5 6 r .8. 9 IU 'tounq Adul ts Adult

1- ..
. - ---- ---.. "-----

,. -c-;

r---.
'r-

fota I

PH PO
'.

-:J-;-; .,
1? Z: ..

""1!J.' L, . ' ~

(ANP tfMO' .-
)

315' ICD
.

I)h.N MK
1l3Mf fi(;ff· .

24.1 e
fc,o'.,

~6 "t»V;

\
!

'I

.\
I . ,~ flAy 0 l:j- :ll-Q;' . fJ'!
I r

Cone

J

j

]
I
J

J~ i I
:, ,_,\1
i' ,
!

~'/ 2 q-2.~-'13 ~

P.f 00 .
7.S- fJ.""
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\. -. W,v]n()3
. <:;ISHERS EXACT TEST ~<; 7 - I ~S rr-: '" /

\ =====================================~=========================~~==~
. NUMBER OF

IDENTI FICATI ON ALIVE DEAD TOTAL ANIMALS

CONTROL 10 o 10

6.25% 10 o 10

j----------------------------------------------------------------------------
TOTAL 20 0 20

'~'I ================================~=======================================

CRITICAL FISHERS VALUE (10,10,10) (p=0.05) IS 6. b VALUE IS 10 .
.' Since b is greater than 6 there is no significant difference

!between CONTROL and TREATMENT at the 0.05 level.

FISHERS EXACT TEST.l===========================~=========================================.
NUMBER OF

"1
IDENTIFICATION

---------~--~------------

ALIVE DEAD TOTAL ANIMALS

10

10

b VALUE IS 9.
difference

o

9

10

12.5%

CONTROL

CRITICAL FISHERS VALUE (10,10,10) (p=O.05) IS 6.
Since b is greater than 6 there is no significant

m~ between CONTROL and TREATMENT at the 0.05 1eve1 .

:nJ

FISHERS EXACT TEST
========~=======~====~=========~=====~==~=======~===~=============~~====~

NUMBER OF

I IDENTIFICATION
--------------

ALIVE DEAD TOTAL ANIMALS

10

10

o

o

10

10

25%

CONTROL

J
] TOTAL 20 0 2'0
===========================================~s========================

-----_.- ... - ~-------- - ----- ------ ----~.-- ----~-----.. _--- - ----
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, Since b is greater than 6 trEre is no significant difference
~~etweeri CONTROL and TREATMENT at the 0.05 level.

I IDENTIFICATION
. ~---------------~~-~-----~

ALIVE DEAD TOTAL ANIMALS

10

10

b VALUE IS 10.
difference

o

o

10

10

50%

CONTROL

. CRITICAL FISHERS VALUE (10 r 10 r 10) (p""O. 05) IS 6.
Since b is greater than 6 there is no significant

] between CONTROL and TREATMENT at the 0.05 level.

I

~"j -----------------~:~::------~-- 20 ------:-------------::------

=====~========~=======~========~=====~=======~~==============~=====~~=====

'j

FISHeRS EXACT TEST
=========~====~~======~~=====~====~~===========~=======~~ ==============

NUMBER OF

""j IDENTIFICATION
: ----~~-----~-----------~~-

ALIVE DEAD TOTAL AN lIY'lALS

,]
J~

1~]

CONTROL

100%

TOTAL

10

o

10

o

10

10

10

10

20
==============,=============~======~=======~=====~=====~======~=============

",1'·'

,
',,"

I

CRITICAL FISHERS VALUe (10,10,10) (p=0.05) IS 6. b VALUE IS C.
Since b is less than or equal to 6 there is a significant difference
between CONTROL and TREATMENT at the 0.05 level.

SUMMARY OF FISHERS EXACT TESTS

JGROUP IDENTIFICATION
NUMBER
EXPOSED

NUMBER
DEAD

SIG
(P=.05)

CONTROL 10 0

J• 1 6.25% 10 0
, 2 12.5% 10 1

3 25% 10 0

]
4 ~()~ 50% 10 0

,5 /...JJ~ 100% 10 10 *
----------------------------------------------~t7~-------------------------

--- _.. - ----- --~'--~- - - - --~-- -- -----'--.-- ., --------~-- ---_.--~ - - - ---- - -_._---- -------
scoEPA00028817



Transform: NO TRANSFORMATION

. ". rQ(/
j'Test 357~y( Cerio 7-day reproductior
File: C:\ws4\temp6\p357b17.tst Transform: NO TRANSFORMATION

I .
!Shapiro Wilks test for normality
!~---~----~~-----------------------~~-------------------------~-----~---~----

.. 1D = 2007.300

W= 0.966

·Icritical W (P = 0.05) (n = 50) = 0.947
'Critical W (P = 0.01) (n = 50) = 0.930

.IDa~:rm:~ty t'::-:: ~o~eve~C:::::::-:::~::~------------------

:1
Test 357-17: Ceria 7-day reproductionJFi.le: C:\ws4\temp6\p357b17 .tst

... Bartletts test for homogeneity of variance

JCalculated 8 statistic = 1.08
Table Chi-square value = 13.28 (alpha = 0.01)

]Table Chi-square value = 9.49 (alpha = 0.05)

Average df used in calculation ==> df (avg n - 1) = 9.00
jUSed for Chi~quare table value ==> df (~groups-l) = 4

.:ata~:::;t:-:-es-:-at-o.o~el~:::::nu:-:na~ys::-------------------
JNOTE: If groups have unequal replicate sizes the average replicate size is

used to calculate the B statistic (see above) ...J
.i.

l.

'··'··
}
i

'~.'.~..:~

,

..::~..,.~

c,

j

] _.}O ......
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'TITLE: ,
FILE:
TRANSFORM:

l.(~·
Test 357~ Ceria 7-day
C:\ws4\temp6\p357b17.tst
NO TRANSFORMATION

reproduction

NUMBER OF GROUPS: 5

GRP IDENTIFICATION REP VALUE TRANS VALUE
--- -------------- -~~~

----~~-~--- ------~-

1 Control 1 21.0000 21.0000
1 Control 2 12.0000 12.0000
1 Control 3 23.0000 23.0000
1 Control 4 8.0000 8.0000
1 Control 5 28.0000 28.0000
1 Control 6 15.0000 15.0000

I 1 Control 7 10.0000 10.0000

I 1 Control 8 19.0000 19.0000
1 Control 9 . 4.0000 4.0000
1 Control 10 16.0000 16.0000

~) 2 6.25% 1 26.0000 26.0000
2 6.25% 2 22.0000 22.0000
2 6.25% 3 12.0000 12.0000

J
2 6.25% 4 17.0000 17.0000
2 6.25% 5 7.0000 7.0000
2 6.25% 6 14.0000 14.0000

J
2 6.25% 7 20.0000 20.0000
2 6.25% 8 3.0000 3.0000
2 6.25% 9 9.0000 9.0000
2 6.25% 10 16.0000 16.0000

I
3 12.5% 1 17.0000 17.0000
3 12.5% 2 14.0000 14.0000
3 12.5% 3 27.0000 27.0000

-/
3 12.5% 4 22.0000 22.0000
3 12.5% 5 25.0000 25.0000
3 12.5% 6 27.0000 27.0000

"'J
3 12.5% 7 29.0000 29.0000
3 12.5% 8 22.0000 22.0000

\.-. ~ 3 12.5% 9 19.0000 19.0000
3 12.5% 10 6.0000 6.0000

J1
4 25% 1 14.0000 14 .0000'\..,

} 4- 25% 2 24.0000 24.0000
4 25% 3 20.0000 20.0000

T] 4 25% 4- 25.0000 25.0000
4 25% 5 27.0000 27.0000:;i
4 25% 6 14.0000 14.0000
4 25% 7 25.0000 25.0000

.] 4 25% 8 12.0000 12.0000
4 25% 9 10.0000 10.0000
4 25% 10 14.0000 14.0000
5 5096 1 18.0000 18.0000
5 50% 2 9.0000 9.0000
5 50% 3 10.0000 10.0000

I
5 50% 4 l?0000 17 .0000
5 50% 5 8.0000 8.0000
5 50% 6 17.0000 17.0000

j
5 50% 7 3.0000 3.0000
5 50% 8 17.0000 17. 0000
5 50% 9 6.0000 6.0000
5 50% 10 11.0000 11.0000

] ........------~----------------,~~----~----~--~-------~~------- .......~---------~~

- 11,,-
~~~

A _

.'. _. - I ...

----~- . - -_._-""'-"~--_.~ ----- -~--+-- ------- .,,----"._._--- -----_.- -- --_._---.,. _.-. ------- __ -__________ --41-,. ____~ ••.__
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j.~~---'~~~~--------~------------AN~~~~~~~~ fl2}lllJ-~!0>

SOURCE, DF ss MS F

Between 4 505.280 126.320 2.832 •

jWithin (Error) 45 2007.300 44.607
)~--------~-------~--------~--------------------------------------

Critical F value = 2.61 (0.05.4.40)
Since F > Critical F REJECT Ho:All groups equal

Transform: NO TRANSFORMATION

Total 49 2512.580
]------------------~----------------~--------------------~------------------

I
)sW,.,

JTest 357-~ Cerio 7-day reproductjon
'- File: C:\ws4\temp6\p357b17 .tst

I DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
- ~-~------------------~~-------~----------~~-------~----------~--~~-----

TRANSFORMED MEAN CALCULATED IN

] ~R~~ ~~EN~~~~~AT~ON __ __~~ __OR~~~~AL~NI~~__ ~_~~AT S 1G

1 Control 15.600 15.600
2 6.25% 14.60,0 14.600 0.335? 3 12.5% 20.800 20.800 -1.741

J 4 25% 18.500 18.500 -0.971
5 --vlo£0 50% 11.600 11.600 1.339

l
-------------------------------------------------------~-------------

" Dunnett table value = 2.23 (1 Tailed Value, P=0.05. df=40.4)

;] la~
,. Test 357-y Ceria 7-day reproduction
__ File: C:\ws4\temp6\p357b17.tst Transform:

J" DUNNETTS TEST - TABLE'2 OF 2

NO TRANSFORMATION

Ho:Control<Treatment

] NUM OF Minimum Sig Diff % of DIFFERENCE
:,1 GROUP IDENT! FICATI ON REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

-------------------- ---- ------~~--~~~- ---- --..........._--------

flj 1 Control 10

iJ
2 6.25% 10 6.661 42.7 1.000
3 12.5% 10 6.661 42.7 -5.200
4 25% 10 6.661 42.7 -2.900

:'~ 50%::: 5 10 6.661 42.7 4.000. ~

:\

1

J
]

---------'---- ----.---_.-------._-,
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INORTHWESTERN AQUATIC SCIENCES
'LCSO TOXDAT MU~'TI-MTHOD CALCULATION RESULTS
****************** *************************

I ,1<"
! Test 357-yt: Ceria 7-day LCSO

! CONCENTRATION EXPRESSED AS : % effluent

I CONC. NUMBER NUMBER
EXPOSED AFFECTED

PERCENT
AFFECTED

II-~~~- -~~---- -~~----- -~~~----

50 10 0 a
25 10 0 a
12.5 10 1 10
6.25 10 0 0

I THE BINOMIAL TEST SHOWS THAT 50 AND 100 CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVELIASSOCIATED WITH THESE LIMITS IS 99.80469 PE

AN APPROXIMATE LC50 FOR THIS SET OF DATA I

IWHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE PERCENT
DEAD IS BETWEEN 0 .AND 100, NEITHER THE MOVING AVERAGE NOR THE

"] PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.

c, EN D OF REPORT.

- l '?,-

------ ---------,-,- ----~

scoEPA00028821



M·1

( )
] -----------

( )

M·1
17.'-/
/7.-{

y.
1

/5". "
I J..f. c.

Yj=observed means
Mj=smoothed means
Concentrations go from low to high.

Cone. lfil
control
&.'1.~

+ [

IC25

25~6 Reduction I">, I
(control x .75)

50?6 Reduction =

(control x .50)

~'ihere :

SAMPLE CALC.:

3.
4.

1.
2.

5.
6.

CALCULATION OF ICp FOR: LCeriodaphnia 7-day reproduction
~Fathead minnow 7~day gr-owth
___Menidia 7-day growth

IS0/-'_Other _

Test No.: . 3<"7- J7'7
Date of Calc.: /0-1'5-4 5 '
Initials: ~ ,.

I

I
/'

"\

~J

J
,]

.1

I
1

TI
jJ

{
.\

50% Reduction = .596 x .50 .298
(control x .50)

( 20 - 10 )
IC5 0 10 + [.298-.596]-----------

.: (.235-.596)

"T'
.~J

J
J
J
]

1.
2.
3.
4.
5.
6.

Conc. (llg/L ill
control
2.5
5.0
10
20

Yi
.588
.607
.578
.609
.235

Mi
.598
.598
.578

Mi
.596
.596
.596
.596
.235

18.3 ug/L
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___________________________________________~ORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 357-16----
Title: OBcorhynchus mykiss, rainbow trout 96-hr non-renewal bioassay.
Protocol No.: 357-SG-1; Static 96-hotlr Non-renewal Effluent Toxicity Test

Using Rainbow Trout (Salmo gairdlleri). July 25, 1988. Based on
Peltier aBd Weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms. (EPA 600/4-85-013).

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronics CorporatioB, P.O. Box 03180, Portland, OR

97203.
Sponsor's Study MOHitor: Mr. Tom Rothschild
Testing Laborator~: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laborato,ry's Study Personnel: R.S. Caldwell, PR.D., Proj. MaIL/Study Dir. j

L.R. Garrison, B.A., QA Officer; G.A. Buhler, B.S., Aq. 'Iox i cc l . :
B.D. Crowe, B.S., Sr. Tech.

Study Schedule:
Test Beginning: 9-30-93, 10:30 a.m.
Test Ending: 10-4-93, 10:30 a.m.

Disposition of Study Records: All specimens. raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at Northwestern Aquatic Sciences, 334 S.W. 7th Street,
Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted followiRg the principles
of Good Laboratory Practices (GLP) as defiNed in the EPA/TSCA Good
Laboratory Practice regulatioBs effective December 29, 1983 (40 CFR
Part 792) .

Statement of Qualit~ Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed in accordance
with the protocol aad standard operating procedures. This report is
an accurate r-e f l ect i on of the raw data.

TEST MATERIAL
Description: Wacker Siltronics Corp. efflueBt, (24 HC). Details are as

follows:

Treatments: Samples briefly temperature equilibrated and aerated prior to
use.

Storage: Stored at 4°C in the dark until used.

,I

J

Test No. 357-16

NAS Sample No.
Collection Date
Receipt Date
Conductivity (pmhos/cm)
pH
Hardness (mg/L)
Alkalinity (mg/L)

- 1 -

0347E
10-29-93
10-30-93

150
6.5
180

20

~~~~~--~--- ------"-------------,----------
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DILUTION WATER
Source: NAS spring water
Date Q[ Collection: 9-30-93
Pretreatment: Aerated prior to use.

TEST ORGANISMS
Species: Oncorhynchus mykiss, rainbow trout.
Size/Weight: 0.14 g/fish.
Source: Purchased 9-23-93 from Sticklebacks Unlimited, Vallejo, CA.
Acclimation: Temperature, 14.2 ~ 1.6"C; dissolved oxygen, 8.8 ~ 0.2 mg/L;

pH, 7.0 ~ 0.3; and conductivity, 1,317 ~ 435 pmhos/cm for the prior
week. Acclimation t ank loading: 0.58 giL.

TEST PROCEDURES AND CONDITIONS
Test Chambers: one-gallon glass jars; vol. 3.5 L.
Test Concentrations: 100, 60, 36, 22, 13, and 0% e f f Luen t .
Replicates/Treatment: 2
Organisms/Treatment: 20
Loading: 0.40 giL
Aeration: All test containers were continuo8sly aerated using 1 ml

disposable pipets and minimal b8bbling rates.
Feeding: None d8ring the test or for 24 hours prior to testing.
Water Volume Changes ~~ hr : None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and Otaer Test Conditions: Temperatl:lre, 12.0 ~ 0.2"C;

dissolved oxygen, 10.3 ~ 0.1 mg/L; pH, 7.3 ~ 0.2; conductivity, 456 +

49 pmhos/cm; hardness, 140 ~ 35 mg/L as CaC03; alkalinity, 47 + 23
mg/L as CaC03' Photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for each treatment level. The LC50 is
calculated using the EPA TOXDAT Multi~Method program (EPA 600/4-85/013).

PROTOCOL DEVIATIONS
Smaller sample containers were used than specified in the protocol, but
these were sufficient to keep fish loading within accepted levels.
Therefore, this deviation should not affect the test res8lt.

REFERENCE TOXICANT TEST
Test No.: 999-296---- ---
Test Date: 9-30-93---- ----
Reference Toxicant and Source: LAS (Linear alkyl sulfonate), Banco, Lot

No. 03-01, Exp. Oct. 1993.
Dilution Water Used: NAS spring water
Result: 96-hr LC50, 5.26 mg/L. This result is within the laboratory's

control chart warning limits.

Test No. 357~16 ~ 2 ~

--- _._----~---------
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Date

71.8
(60 - 100)
Binomial

1
Date

96-hr LC50 (%)
(95% C.l.)

Method

Study Director

STUDY APPROVAL

WJ)J, It!t4./-

TEST RESULTS
A detailed tabulation of the test results is given in Table 1. The
biological effect given as the LC50 is as shown below.

_____________________NORTHWESTERN AQUATIC SCIENCES_

]

.J
Test No. 357-16 - 3 -
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NORTHWESTERN AQUATIC SCIENCES-

Table 1. Survival of Oncorhynchus mykiss exposed to Wacker Siltronics effluent.

Effluent Number of trout surviving 96-hr % Survival
Cone.

(%) Repl. O-hr 24-hr 48-hr 72-hr 96-hr individual meaB

100 1 '10 a 0 0 0 0.0
2 10 0 a 0 0 0.0 0.0

60 1 10 7 7 7 7 70.0
2 10 10 10 10 10 100.0 85.0

36 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

22 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

13 1 10 10 10 10 9 90.0
2 10 10 10 10 10 100.0 95.0

Control 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

J
I

Test No. 357-16 - 4 -
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NORTHWESTERN AQUATIC SCIENCES
June 23, 1990

PROTOCOL NO. NAS-XXX-OMI
Revision 1 (1-18-92)
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1.

TEST PROTOCOL

RAINBOW TROUT (ONCHRHYNCHUS MYKISS)
ACUTE TOXICITY TEST

INTRODUCTION

1.1 Purpose Qi Study: The purpose of this test is to determine the acute
toxicity of effluents and/or receiving waters using rainbow trout
(Oncorhynchus mykiss).

1.2 Summary of Method: Rainbow trout (Oncorhynchus mykiss) juveniles are
exposed fo~ 96-hr (24-hr in screening test) to different
concentrations of effluent, receiving water, or reference toxicant in
a static test. The test may be performed either im a renewal or mon­
renewal form. Test chambers should constrocted of glass and be large
enouga so that tae loading limit is not exceeded. Two replicate
aquaria (three for screening test), each with 10 fish, are employed
at each test concentration. A standard experimental design is
employed consisting of exposure of the test animals to five test
concentrations, and a dilution water control in the definitive test
(100% concentration amd control in tae screenimg test). Mortality is
the effect criterion. The data analysis consists of calculation of
t he LC50 and 95% confidence Irrterva l s (t-test In the screening test).

,J

m..',·....1jJ

2. STUDY ~~NAGEMENT

2.1 Sponsor's Name amd Address:

2.2 Sponsor's Study Monitor:

2.3 Name Q[ Testing Laboratory:
Northwesterm Aquatic Sciences
Yaquina Bay Road
P.O. Box 1437
Newport. OR 97365.

2.4 Test Location:

2.5 Laboratory's Persommel to be Assigned to tAe Study:
Project Manager/Technical Director:
Quality Assurance Officer:
Aquatic Biologist:
Aquatic Biologist:

2.6 Proposed Study Schedule: Effluent/receiving water tests to begin
within three days of sample collection.

2.7 Good Laboratory Practices: The test is conducted following the
principles of Good Laboratory Practices (GLP) as defined in the

1

--- ~~~__~
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3.

4.

5.

6.

EPA/TSCA Good Laboratory Practice regulations effective December 29,
1983 (40 CFR Part 792).

TEST MATERIAL

An effluent or re~eiviHg water sample. The reference toxicant is LAS
(1.00 mglml stoQk solution).

DILUTION WATER

The dilution water is NAS laboratory spring water or dechlorinated city
water from the City of Newpo r t .

TEST ORGANISMS

5.1 Species: Rainbow trout, Oncorhynchus mykiss.

5.2 Source: Raiabow trout are purchased from a reputable supplier or
local grower. A frequently lised source is Northwest Trout,
Corvallis, OR 97330.

5.3. Age: Juvenile (0.8-5.0 g)

5.4 Acclimation and Pretest Observation: After receipt of fish from a
source known to have healthy fish, a minimum observation t1me of 48
hours is required pdor to testing. If fish appear diseased,
discolored, or otherwise stressed, or if more than 5% of the fish die
during the 48-hr holding period, then the fish must be discarded and
a new group obtained.

Care must be used to ensure that fish are not subjected to unusual
handling or environmental stress either before or dllring the testing
period. Fish shou l d be handled on Iv the minimum neces.s.ary using
suitable dipnets and should not be subjected to more than a 3°C
temperature change during any 12 hour period. The dissolved oxygen
level must be maintained at a level of 60% of saturat i on or greater.
During holding, loading of fish in aquaria should not exceed 10 giL,
and holding water should be replaced at a minimum rate of 2 tank
volumes per day. Fish should be fed to satiation at least once a day
with a commercial food obtaimed from the fish grower. Fish are
shielded from any unusual visual stress amd treated with a
photoperiod of 16 hours ligat and 8 hours darkmess. A daily log of
feeding. behavioral observations, mortality. and water quality should
be maintained

DESCRIPTION ~ TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers are may be
glass jars or small plate glass aquaria. The containers are covered
to minimize evaporation of volatile compounds. Test chambers are
maintained at constant temperature by partial immersion in a
temperature-controlled water bath. The system is maintained in a
pho t ope r Lo'd-icorrt r oLl e.d room or enclosure. Test solutions are aerated
by slow bubbling of oil-free compressed air through 1 rnl disposable
pipets.

2
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7.

6.2 Cleaning: All laboratory glassware, including test chambers, is
cleaned as described in ASTM Standard No. E 1383-90, par-agr-aph 8.5.
New glassware and test systems are washed with laboratory detergent,
followed by rinses with tap water, pesticide-free acetone, water, 10%
nitric or hydrochloric acid, and twice with tap water. Following
every test'; reusable glassware is rinsed with water, cleaned using a
procedure appropriate for removing the toxicant tested (i.e .• acid to
remove metals, bases, and mineral deposits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mglL solution of
hypochlorite to aid in removal of organic matter and to disinfect
glassware), and rinsed twice with tap water. Test systems and
chambers are rinsed again with dilution water just before use.

EXPERIMENTAL DESIGN.AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of juvenile rainbow
trout to five test concentrations in a logaritl1mic series and a
dilution water control. A 60% dilution series is normally used in
this test with effluents giving test concentrations of 100%, 60%,
36%, 22%, 13%, and 0%, but other dilutions are satisfactory.
Exposures are for 96 tlours. Each treatment consists of duplicate
test chambers each cOl1taining ten fish. A stratified random design
is used to place test chambers in the water bath which is used for
temperature control. Test organisms are impartially distributed to
the test chambers by adding two animals to each chamber and repeating
the process until each contains 10 organisms. In ttle screening test
only the 100% effluent and control levels are used, and three
replicates are employed.

.1

J
.
'.J
]

]

7.2 Effect Criterion: The effect criterion gsed in the rainbow trout
bioassay is mortality, defined as a lack of visible respiratory
movement and absence of response to tactile stimulation .

7.3 Test Conditions: The dissolved oxygen concentration in each test
container must be greater than 60% satgration throughout the 96-hr
test. Test containers are gel1tly aerated if required to maintain the
oxygen level. If aeration is employed, all containers are treated
equally. The test temperature employed is 12 ! 2°C. The photoperiod
is 16 hours of ligtlt and 8 hogrs of darkness. Loading must not
exceed 0.8 giL.

7.4 Preparation of Test Solutions: Effluent, groundwater, receIVIng
water, or stock solutions of manufactured chemical products are
diluted with dilution water to prepare a series of test
concentrations. The test dilutions are brought to the test
temperature by partial immersion of the test containers in a water
bath and, if ne ces.sary , are gently aerated until the dissolved oxygen
concentration is greater than 80% of saturation in each vessel.

7.5 Beginning ttle Test: The test is begun by adding the organisms to the
equilibrated test containers as previously described.

7.6 Feeding: Animals are not fed during the test nor during the
preceding 24 hours.

3
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7.7 Test Duration, ~ aad FregHency of Observations, and Methods:
The duration of the acute toxicity test is 96 hours. The type and
freqwency of observations to be made are summarized as follows:

I
(

,.1'

I

NORTHWESTERN AQUATIC SCIENCES
June 23, 1990

~ of Observation

Biological Data
Survival

Physical and Chemical Data
Dissolved oxygen, pH, temperature,
and conductivity (one repl. only)

Hardness and alkalinity (highest
test concentration and control)
(one replicate only)

PROTOCOL NO. NAS-XXX-OMl
Revision 1 (1-18-92)

Times Qi Observation

Daily

Daily

0- and 96-hr

1,:
J

J

1
J-

11

]

;1

T

8.

9.

During the test, dead organisms are removed at least every 24 hours.
Dissolved oxygen is measured directly ia test aquaria using a
polarographic oxygen probe calibrated in air. The pH is also
measured directly ia the test aquaria by careful wse of a pH probe
and a properly calibrated meter with scale divisioas of 0.1 pH units.
Temperature is measured using a mercury thermometer or a
telethermometer calibrated with a mercury thermometer. Co~ductivity,

hardness, and alkalinity are measured using EPA approved or suggested
methods (EPA 1979). '

7.8 Criteria of Test Acceptance: For the test to be considered
acceptable, the minimum survival of organisms in the control
treatment at the end of the test must be 90%.

DATA ANALYSIS

Percent survival is calculated for each treatment replicate from the raw
data and the means are obtained for each treatment level. The Le50 is
calculated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013).
In the screening test, comparison of the 100% level with the control is
done using at-test.

REPORTING

A report of the test results must include the following information: name
and identification of the test; the investigator and laboratory;
information oa the test material; information on the dilution water;
detailed information about the test organisms including acclimation
conditions; a description of the experimental design and test chambers and
other test conditions Lnc Iud i ng water quality; Lnf or-ma t f on about any
aeration that may have been required; defiaition of the effect criteria
and other observations; responses, if any, in the control treatment; the
24-, 48-, 72-, and 96-hr LC50s and 95% confidence limits; any unusual
information about tAe test or deviatioas from procedures.

4
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10.

11.

STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the s porrs'o r and study
director and should include a descriptioH of the change, the reason for
the change, the date the change took effect, and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be
described and recorded in the study raw data.

REFERENCED GUIDELINES

ASTM. 1990. Standard gtlide for cond\:lcting sedimel'lt toxicity tests with
freshwater invertebrates. ASTM Standard Method No. E 1383-90. Am. Soc.
Test. Mat., Philadelphia, PA,

EPA. 1979. Methods ,for chemical analysis of water and wastes.
Environmental Protection Agency, Cincinnati, (EPA 600/4-79-020).

J
'J

Peltier, W.H. and C.I. Weber. 1985. Methods for measuring the acute
toxicity of ef'f Iuents to freshwater and marine organisms. EPA 600/4-85­
013.

12. APPROVALS
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Name

Date

Date

5
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for Northwestern Aquatic Sciences"
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JORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES) \ .

Co0,(?O-s-te..
03lj). E..

lD-J--~-'\3

\CJ~)O-C\3

10 .<

(,.~

HATERIAL
Des cr ipti on: .,....::()~....::...:\f:.....l..:'\:l...~lo....:l_,..:..;::~F-==-.L-=- _

NAS Sample No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/em):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

TEST

STUDY ltlAJ.->IAGEHENT
Client: &U~t~

Cl i ent I s Study Monitor: -:-~CU1.~~-<..:.:L=-~.::..c~s.:r--:-------------­
Testing Laboratory: Northwestern AqVatic ciences
Test Location: ;v~uf?uA~bo'Yct+Dy-'J
Laboratory I s Study Personne 1: LI .:0 - ... / -

Pro j. Man. /S t udy Dir . -:g,,-+,,-~>-.:-'..;:;,U=~=t-=l.I=-J1~,---:-...,-- _
QA Officer t -1:.._ tV1 ....n1u-' - ~~~~_+t...
1.~G C '"2""'- ~<- 2. GA,£;L c::=
3. 4. _

Study Schedule:
Test Begimling: S __~O-'13 \6~o t\", Test Ending:--,,~~O_-_L:-,-\_-q~>,,--_.....L-_"""""--"

I
I

--j

.

-.,
.-

--.]
&

3/1/91

0,)

- 1 -

0:1/
(N)
S.D.
Mean

DILUTION \'?ATER
Description: !v AS Ser;0..,1 V.;sc..r
Date of Preparation/Collection:_~~~'~~o~-q]~ ~ ___
\'Jater Quality: Cond.(pmhos/cm) SO~ Salinity (ppt) pH_3=--l.....:.. .:::..~__
Hardness (mg/L as CaC03) \t..t 0 Alkalinity (~g/L as CaC03-...:::8:.-.=...0 _
Treatments: -,A--,--",'t."-"<;::.Lk"-'~..Li\.l.-- ~__

TEST ORGANISMS
Species: tZ...i!:J.-~.KLlj ([<~;;""h/:;w 7...-".;r1. Age : Size : _
Source: 3£icI \-dH\rl r \)6\, .......±rA I V"\\fJD ,LA
Acclimation Data:

_ .. ----_. ---
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.. NORTHNESTERN AQUATI C SC IENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES)

TEST PROCEDURES ~~ CONDITIONS
Test concent.ra t i ons : (50% series recommended) \ OD

I
'VI 361

2 2.-, \3 D 10

Test chambers: 134\ \ 0..... ~llVS Test volume: 3.S L.
Replicates/treatment: (2) ~ Organisms/treatmen~t~:~(~2~0~)~L~D'G~t~D~/-c~~)
Test water changes: ......:.fJ=-(/_""'....:..::~=- Aeration during test: _'1.<...:-<S'.."., _

Feeding: None
Beaker placement: Stratified randomization

lD0 : \3­
:L-z.. !sG

I

I,
I
! '

:~~
I \06
I

I' "\..-­
I~

: ~O
I
1

I
1
!

Randomization chart:
I

A ......1__----'_.......:......_.l...--~~-'--~_-'--__----'-____l...

I
B ..l...[__---' .l...-__-'-----:._---l.-__----'-__--L

I
C ..l...1__-1 .l...-__...l....-__.-J-__----'-__---l..

I
D ......1__----' -'--__-'--__--'--__--'--'-- ____

\I" \

C.on L ('1o (~l) EfflVL",t ve>\. 0;\ '" \.vc;\-v (~L)

\00
"$SOC..> ~

'0 2...\ 0 c» \lto 0

~i \:'l>&> 22...0D

2..1-. &-00- 2-.-=t-O 0

\3 tsoo "3.oOt:>

-&-. 1>2 3s-ao

MISCELLA1lliOUS NOTES

I

I

-I

:>.,

'I
~]

]

,]

'Djj~

HJ.2:

',"j
~~ c

J
J
J ~~rl~L

'\\ (.5\-... -::- L_P

)J ~o\".\ V\ G) ~ ~~ c. )
?,,'lao ~ o~ ''1 J/~tiL.
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<:;. .NORTm"ESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

. Test No .'35'7-,C, Client W t;~\:. t ...... - "!»/(-;;-,,;,<.,J Investigator 0-/ ,D,frv/1>

I

I Condo I pH
I (umh/cm) I

1- I !

2.
3.
4.
5.
6. -.

pH I Hard. I Alk. [ Survivors
I (mg/L) I (mg/L) I

1. i --t-- I

2.
3.
,1.
5.

"' ....

.- /v· O 10,> Lf<"G 7·\ 1'1<) Y7X
~~

~ 0:'\// 0·1 til 6.V '2/)

~ N ?:] ~7
?-] J-7 :s :3

- 3 - 3/1/91

I
I

]
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~oRiH:;ESTERN AOUATIC SCIENCES
ILC50 TOXDAT MULTI-METHOD CALCULATION RESULTS.,
********************************************

\Test 357~16: Trout 96-hr LC50

,CONCENTRATION EXPRESSED AS : % effluent
!,
'CONC. NUMBER NUIVlBER PERCENT

EXPOSED A~FECTED AFFECTED

I-~~~-
-~-~--- ------- -------

20 20 100
60 20 3 15
36 20 0 0
22 20 0 0
13 20 1 5

ITH E BINOMIAL TEST SHOWS THAT 60 AND 100 CAN BE
. USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT

CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
jASSOCIATED WITH THESE LIMITS IS 99.87106 PE

AN APPROXIMATE LCSO FOR THIS SET OF DATA IS 11.79422

JTHE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS SET OF DATA
BECAUSE NO SPAN WHICH PRODUCED MOVING AVERAGE ANGLES THAT BRACKET

~45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

]NO CONVERGENCE IN 25 ITERATIONS. THE PROBIT METHOD
CANNOT BE USED WITH THIS SET OF DATA.

"lEND OF REPORT.

PROBABLY

0]

.-.1

.1

I
I

I

]

j

.J
._----------- ----~-~---~--
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AnalyHSI~quil!d

i
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IXl1

N'Jm~er

or
contalners

(503) 243-2020
PhOM I

Projeclor?Oi '\::>_ ~tf

Sample de3cllp:ion

IFlI Pon a:tenlton

Tom Rothschild
Sampled by

Wacker-Siltronics Corp.

7200N.W. Front St.
i:y, S:"II. ZiiJ

Portland, OR. 97210

l,~
Ty~e'

!m;:>le Dale Time St81<!y

'""'~9f umpled Ilmpl,d below

2C\ St.'t'
.O~~ AQ.~::)

fi:-c-:e-H------~.-.;..-..:........;;.,:;.;:;-..:::...::.;:.l.:.,;:..---------+---~--~--.;....~-1

I

0\
\

Dale Tiro"

.------------------t---------------!---------------------t-------+-------1
: R~ljnquished by
I / ~

r..ceived by Laboralory 'f)1J~

NORTHWESTERN AQUATIC SCIENCES
A Division or NAS Assoclales. Ire.

P.O, Box 1437. Newport. Oregon 97365 •

Note:
~:.rr:pll$ are cisc!lced 30 CI)'S liar resula lre Hj:)M!d unless olher arran£emel'lls are made.
Ha:arcous samples willbe relurned 10client or dispCSfd ora\ clienlexpenn.

'KEY: AO-Aqulo\"$ "'A-Nonaqueous SL-Sluc~8 GW-Grouncwl~e( SO-Soil Or-Ol~.er PE-Fe\lole'JIT
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NORTHWESTERN AQUATIC SCIENCES
A Division of NAS Associates. Inc

PO Box 1437. Newport. Oregon 97365 (503) 265-7225

• <

March 20. 1991

Mr. Tom Roths~hild

W~cker Siltronics Corporation
P.O. Box 03180
Portland. OR 97203

Dear Tom:

Enclosed is your most recent NPDES toxicity test report. We will be getting in
touch with you late in the summer to schedule the next test. If you should have
any questions. please do not hesitate to call me or Linda Garrison at (503)
265-7225.

Sincerely,

p~H~!~~d
Director

Encl.

\ e 'Y"""\ (Y)c. C. b. Q..,

'"Jer't-'f l.~",le'f"\
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__________________________________________~ORTHWESTERN AQUATIC SCIENCES___

TEST REPORT

TEST IDENTIFICATION
Test No.: 357-7
Title: Oncorhynchus mykiss, rainbow trout 96-hr non-renewal bioassay.
Protocol No.: 357-SM-1: Static 96-hour Non-renewal Effluent Toxicity Test

Using Rainbow Trout (Salmo gairdneri). July 25, 1988. Based on
Peltier and Weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms. (EPA 600/4-85-013).

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronics Corporation, P.O. 'Box 03180, Portland, OR

97203.
Sponsor's Study Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences.,.,.,P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory I s Study Personnel: R. S. Caldwell, Ph. D., Proj. Man ./Study Dir.;

D.R. Buhler, Ph.D., QA Officer; Linda K. Garrison, B.A., Aq. BioI.;
Shelley A. Manwaring, B.S., Aq. BioI.; Julie R. Fiore, Tax. Tech.

Study Schedule:
Test Beginning: 3-12-91, 4:00 p.m.
Test Ending: 3-16-91, 3:30 p.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at: Northwestern Aquatic Sciences, Yaquina Bay Rd., P.O.
Box 1437, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

TEST MATERIAL
Description: Wacker Siltronics Corporation river outfall effluent (NAS

Sample No. 4882D) was collected on 3-12-91. The effluent was
received on 3-12-91 used the same day. Effluent was aerated and
thermal equilibrated prior to use. Sample characteristics: pH: 7.4;
conductivity: 305 pmhos/cm.

DILUTION WATER
Source: NAS spring water.
Date of Collection: 3-12-91.
Pretreatment: Filtered, aerated.

TEST ORGANISMS
Species: Oncorhynchus mykiss, rainbow trout (formerly Salmo gairdneri).
Size/Weight: 0.4g
Source: NW Trout, Corvallis, OR.
Acclimation: Temperature, 12.5 ~ O.3°C; Dissolved oxygen, 8.7 ~ 0.1 mg/L;

pH, 7.1 ~ 0.6; and conductivity, 150 pmhos/em for the two day
period prior to testing. Acclimation tank loading: 2.7 giL.

TEST PROCEDURES AND CONDITIONS
Test Chambers: glass aquaria; depth 30 cm; vol. 27 L.
Test Concentrations: 100, 60, 36, 22, 13, and 0% effluent.

1

~ --------~
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_________________________________________NORTHWESTERN AQUATIC SCIENCES___

Replicates/Treatment: 2
Organisms/Treatment: 20
Loading: 0.1 giL
Water Volume Changes ~ 24 hr: None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and Other Test Conditions: Temperature, 12.6 ~ 0.4°C;

dissolved oxygen, 9.9 ~ 0.6 mg/L; pH, 6.7 + 0.5; conductivity, 129 ­
310 pmhos/cm. Photoperiod 16:8 hr. L:D.

DATA ANALYSIS METHODS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for each treatment level. The LC50 was
calculated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013).

PROTOCOL DEVIATIONS
None.

TEST RESULTS
A detailed tabulation of the test results is given in Table 1. The
biological effect given as the LC50 is as shown below.

96-hr LC50 (%)
(95%C.I.)

Method

Study Director

-~~~---_._------~-~

Date

2

>100

by inspection

-~ ._-----~-..---------~--._.-- -~----
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_________________________________________NORTHWESTERN AQUATIC SCIENCES___

Table 1. Survival of Oncorhynchus mykiss exposed to Wacker Siltronics river
outfall effluent (NAS Sample No. 4882D).

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
( I
~,-

;~.

I

I

I

I
- -SCOEPA00028847 I

mean

100.0

100.0

100.0

100.0

100.0

100.0

100.0
100.0

100.0
100.0

100.0
100.0

100.0
100.0

100.0
100.0

100.0
100.0

96-hr % Survival

individual

------~._----

3

Number of trout surviving

O-hr 24-hr 48-hr 72-hr 96-hr

10 10 10 10 10
10 10 10 10 10

10 10 10 10 10
10 10 10 10 10

10 10 10 10 10
9 9 9 9 9

9 9 9 9 9

10 10 10 10 10

10 10 10 10 10
10 10 10 10 10

10 10 10 10 10
10 10 10 10 10

------------.-

'3.l::...CO-US--c:...- CO'v-e.- s::: ,'.s.l..- .~0·~ -eJ C)<....JT" c:>~ ~..vj<­

..J- CO<..ild ruo"\- 'be- 2 v-t- b~C-~ l0"\O ~t<- ...

1
2

Control

Effluent
Cone.

(%) Repl.

100 1
2

60 1
2

36 1
2

22 1
2

13 1
2



COFfEY LABORATORIES, INC.
4914 N.E. 122nd Ave.

Portland, OR 97230
Phone: (503) 254·1794

August 1. 1987
Log lfM870'l07-J{
PO #- 65508

Wacker Siltronic
P.O. Box 03180
Portland. OJ{ 97203

Attention: Murray Tilson

Sampl.e Received: July 7. 1987

Analysis Requested: 96hr. Acute Toxicity,TSS,Flouride. Metals

Samples Collected/Delivered by: client

Date Collected: 7-7-87

Sample ID: WSC Bioassay

ANALYSIS

Fluoride
Total Susp. Solids
Chromium
Calcium
Magnesium
Hardness

Res u lt.s in mgz'L

RESULTS

4.1
35.2

< 0.010
113

0.997
286

METHOD

EPA 300
EPA 160.2

**
*8M 314

/--.

The less than "(" symbol means none detected at or above the indicated
value and represents the detection limit for the method.

See next page for 96hr. Acute Toxicity results.
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Wacker Siltronic
P. O. Box 0:3180
Portland, OR 97203
Attention: Murray Tilson

COFFEY LABORATORIES, INC.
4914 N.E. 122nd Ave.

Portland, OR 97230
Phone: (503) 254·1794

August 1, 198'7
LogtfA870'7-R
PO# 65508
Page 2

Analysis Requested:
Test Organism Used:

Sample Concentration:

Test Chamber Size:

96 Hour Aquatic Acute Toxicity Test
Pimephales promelas (Fathead Minnow)
Fish spawned May 19, 1987

100 mg Sample per Liter of Dilution Water
1000 mg Sample per Liter of Dilution Water
37.8 Liters 110 Gallons)

Methodology Reference: Biological Testing Methods, Hazardous Waste Section,
Washington State Department of Ecology, July 1981,
DOE 80-12

SAMPLE
CONCENTRATION

100% effluent
50% effluent
Control

LIVE ORGANISMS
AT TEST START

30
30
30

DEATHS AFTER
96 HOURS

o
o
o

HAZARDOUS WASTE
CLASSIF'ICATION

Observations: After 96 hrs. sample fish showed no color loss or exhibited
signs of erratic swimming. All of the fish accepted food at completion of
the t.est.. However. the control fish were the first, and immediately went
to the top for food. The 50% and 100% concentration sample fish ate only
from the bottom at first, and seemed to be more nervous of the net.

Sincerely,

s::" ~ ~~f:ffr
President

SMC/gle

~ This report is for the sole and exclusive use of the above client.
Samples are retained a maximum of 15 days from the date of this letter.

SCOEPA00028849
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f3. V .

L.aoora>.or'y

Analyst

T,me

Time _

DATA SHEET FOR STATIC BASIC ACUTE FISH TOXICITY TEST.

WA (, t:..EK.. Beginning: Date 7 Ii 4/e~
Ending: Date /£ 8'/~
Test Organism I \ ,\ f f I (; S.

IndustryITo",can:

Address

Collector _

Required Test Temperalure RangeDate $ample Cohecreo

L.aboratorv Test Number of Cumulative Dinolved O.ygen Temper-itture ~ e; lcoDdudhfty
pH IIKBOS/Cllll

Reference Con- Cone.. Death. (mgt!) ,,, r- (C)

Number
'tBin-er

'1\'1;1,(J707-{:..
NO. rng:l!

0 24 48 72 96 0 24 48 72 96 0 24 ~48 72 96 0 24 48 72 96 0 96 0 96 0 96

GO'N1-,,",OL i D'% n (j () 0 0 q,/f «: 7:1 ~ ~ 1.8'; 7.1':; 7/8 7,21 7J-- :J. 33 j8 2() / q /1 ;c;,'; (i~ GS" i6.') 16.f: /6.2- /7""-

C (J.J Tg()L 2- o b-(o 0 0 0 0 0 'rq:1 "1- ( 17b' r·t 7.fJ5 7r1 7,2s:. 7.)101751 'i-« i1 ('1.) /1..> !7 If !> <; f 1(,,( 1'10 170 111 / 17

Cut'! TIZ..:;, L :) o <''J,') r) 0 ,'-} rJ f) P, • I r.« 7.7 7.D 7.}{ 1.)..0 7.33 7;0 f.f,O 1-e I~ ~l.O '2.0 11 20 GJ.~IGL.f (X.D I~. S- Ilt, Y. /7L

q 50''70 (J 0 (") g.L/ '6.3 7.l:; 1.7 I.b 7.('';( 7.(.,'2..~8 7.5:L 7S3 ;.,'1 f-' q 9 '1'.) 'Gg 11G7 '18.0 ~ 'ig.) 580 :;'-671:t L- 0 r, "'.D

J:;2...L .; '::0'7" 0 (') CJ 0 0 19.4- fA 1.0'> 1.7'; 1'1./ l,lO1.1 7.b~ 7·)'1 1.'>0 1'--f 'J'-O ter {g /q.; IfCil{ III 41.014-:;,5 550 5v7
I~L ~ :::0 '7,. 0 C) 0 6 ('1) ~.4 IX .f:> I,"'; 6.0 I,q h .75 ·7·liO ~.~ I 7 bY 17..d ~.~ ,)>> /1 Iq if9.'; '10 17/ '--no '11, { ;1-1 Sqo

;L'-i L '7 100 '7n 0 0 0 0 (') ~.3 2. '{' 1.::; &,0 (.7 [7.(,,( f.b i 7. 7~ f1.(,~ 11.i..J- 23 ro.~ /q ;q )....0 121 ~(" / (' :;?,5 1'Ii) (j~~o.-'

)..-LfL t 100% 0 0 0 0 0 l?2- ?J./ '1."; 7.8 7.7 17.5'-1 7·)1 7·(,1 7.5(, 7~1 ).3 71-3 /9 /6 C'.,,$~'i~ dSS :~i-.O £, '3.0 QU;' qb~

~.'1 L q /o osr»in "'" 0 0 () Il?' ?, 1).'-/ 7,1 7.7'$ 707 1.<;2- 7.']6 !-:,"Z /,)") 7:;)- 1-3 .2.0 (1 /1 /q.~ JJ9 ~, bf·f b,,0 9h( <Wi

! ,-

I

. .Comments

Sample DescriptIon

Average Weight Me8n Lenglh . ~.__ Longest Shortest

Number of organisms jpef cndn1her Rano of fle'Sh to wat!r

Ratio Ilang'shOrtl

MethOd on lile .."tl the ~rtmenl 0' ECOlogy.

GENERAL PROCEDURE FOR STATIC BASIC ACUTE FISH TOXICITy TEST

ItCY O»l~

DATA VERIFIED BY

EHW > 10130
nw "> 11 ,I?£l

DATE _
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Ma'y 5, 1987'

Mr. Larry Patterson
Water Quality Division
D.E.Q.
N.W. Region
811 SW Sixth Avenue
Portland, Oregon 97204

Subject: Bioassay Test Requirement
NPDES Permit No. 100286

Dear Mr. Patterson:

MAY G 1987
Wacker Siltronic Corporation
PO Box 03180
Portland, OR 97203
7200 N.W Front Ave.
Portland. OR 97210
Phone (503) 243-2020
TWX 910-464-4777
FAX 503 226-0052

As discussed in our conversation on May 01, 1987, enclosed you
will find a copy of the 96 hour acute toxicity bioassay we plan
to run on our effluent. The test organisms will be fat hand
minnows less than 90 day old. We will follow the EPA method
EPA 600/4-85-013 as you specified, along with method
EPA-600/4-78-012. Depending upon the results of this test, the
next semi-annual test may be modified to more closely determine
the lC-50 of the effluent, if any, and determine the recovery
parameters of the test o rg an i sms after the 96 hour test.

We will proceed with this test after your approval in writing of
this test procedure.

Very truly your,

WACKER SILTRONIC CORPORATION

~~
Greg E. Carr
Environmental Engineer

GEC/md

Enclosed:

cc: Susan Coffey - Coffey Labs
Murray Tilson - Wacker Siltronic Corporation
File

~~------ -. -~_ ~--~ l~ _
SeQEPA00028851
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COFfEY LABORATORIES, INC.
4914 NoE. 122nd Ave.
Portland, OR 97230

Phone: (503) 254·1794

April 29, 1987

Wacker Siltronic Corporation
P.O. Box 03180
7200 N.W. Front Ave.
Portland, Oregon 97210

Attention: Gregory E. Carr

Dear Mr. Carr,

Enclosed is a description of the 96-Hour Fish Toxicity Test. Listed
below are the price quotes for the analyses requested:

96-Hour Fish Aquatic Toxicity Test

1st Sample $300.00
2nd Sample 0 ••••••• $250.00

96-Hour Gammarus Toxicity Test

1st Sample .. _. _ _ _ $ 75.00
Each additional sample $ 65.00

Suspended Solids, Fluoride,
Biological Oxygen Demand,
Chromium.... 0 ••••••••••••• 0 ••••••••• 0 ••••• $ 65.00 Total

If you need additional analyses, please do not hesitate to call.

Sincerely,

:::-}\o~
President

SMC/gs

-_._--- ------~~.~-=-~~. -'---
~-~ - - -------~-_._~---_.- -~------~-~-
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COFf~Y lABORATORIES, INC.
4914 H.E. 122nd Ave.
Portland, OR 97230

Phone: (503) 254-1794

April 29, 1987

Wacker Siltronic Corporation
P.O. Box 03180
7200 N.W. Front Ave.
Portland, Oregon 97210

Attention: Gregory E. Carr

Re: Aquatic Acute Toxicity Test

For the Aquatic Acute Toxicity Test the following conditions
will be used:

.,~";; .
J-. ~;-,

Test Organism:

Test Temperature:

Test Chamber:

Test Duration:

Sample Concentration,
Dilution Water, and
Sample Tank Set Up:

Pimephales promelas (Fathead minnow)

17 degrees C

37.8 Liter (10 gallon) glass aquariums

96 hours (4 days)

Three tanks will be set up with a 100%
concentration of the Wacker effluent
sample provided.

Three more tanks will be set up with a
50% concentration of the Wacker
effluent sample and 50% dilution water.

Three tanks will be the control tanks
and will have 100% dilution water.
The dilution water used will be non­
chlorinated well water. There will be
10 fish in each chamber which will
weigh between 0.5 and 5.0 grams each .
The fish will be disease free and will
have been in a holding tank at least
2 weeks before the start of the test .

. ~-~-----~- ---~.~.- - - ~~~- -- -- -- .-~----------."---
scoEPA00028853



COFfEY lABORATORIES, INC.
4914 N.E. 122nd Ave.
Portland, OR 97230

Phone: (503) 254-1794

April 29, 1987

Wacker Siltronic Corporation
Page Two

Attention: Gregory E. Carr

Re: Aquatic Acute Toxicity Test

The following schedule of analyses will be done:

Twice per day:

Once per day:

At the beginning and
the end of the test:

Temperature

D.O., pH

Total Hardness, Total Alkalinity,
Conductivity

Method Reference: Methods for Measuring the Acute Toxicit~ of Effl~ents

to Aquatic Organisms, EPA-600/4-78-012 revised July,
1978. Copies of the methods are available upon request.

Biological Testing Methods, Hazardous Waste Section,
Washington State Department of Ecology, July 1981,
DOE 80-12.

Sincerely,

SMC/gs

-"'-~,--'----_~__ .__ ---C'-__- "-"-"-'--"-,."'"'------"-"--. --.. ~,,- - ---- -~----_•••~,- --- --~i-"~-'-~.""""""""--
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TO:

STATE OF OREGON
Environmental Quality
Laboratories & Applied

See Distribution List

Research

DATE: November 13, 1985

FROM:

SUBJECT:

.~

e I.l 2.5-'387

Gerald M. Bell, Aquatic Toxicologist

Results of a Toxicity Bioassay Performed on The Wacker Siltronic of Portland
Wastewater Discharge

Wacker Siltronic corpOration opeyates a sillcon. wafer manufacturing facility
at 7200 N.W. Front Avenue, portland. The company grows silicon columns and
slices them into thin wafers for polishing. The company discharges an
average of 0.32 million gallons per day of process wastewater and 0.19 million
gallons per day of cooling water to the Willamette River at River Mile 6.3.

An acute toxicity bioassay was requested by Water Quality Prog.ram to determine
if the discharge could have a lethal effect on a representative fish species.

Results of this type of short-term test indicate acute responses to the
effluent but do not reflect the possibility that there mayor may not be a
long-term chronic (Mutagenesis, carcinogenesis, teratogenicity, and other
reproductive and/or birth defects) affect of the effluent on this and other
organisms found within the receiving area.

If more specific details are desired about any aspects of this test, contact
Gerry Bell - DEQ Laboratory at 229-5983.

GMB:mal

Distribution List

Alan Hose
Harold Sawyer
Andy Schaedel
Fred Bolton
Kent Ashbaker
Larry Patterson
Northwest Region
Al Goodman
Joe Cummins
Bruce Cleland
Murray Tilson - Wacker Siltronics

scoEPA00028855



WACKER SILTRONICS TOXICITY BIOASSAY RESULTS

COLLECTION

Sample Type: silicon Manufacturing Waste

Source/Date: wacker Siltronics Corp., /8 hour composite, September 17, 1985

Dilution Water: Upstream river water

Source/Date: Willamette River/September 17, 1985

TEST SPECIES

Type:

Source:

Date:

METHODS

Salmo gairdneri (Stee1head trout)

Marion Forks Hatchery

September 5, 1985

"".

All Methods and procedures utilized in the testing, plus equipment and
handling materials recommended are found in the reference source: Methods
for Measuring the Acute Toxicity of Effluents to Aquatic Organisms, EPA-600/
4-78-012 revised July, 1978. A copy of the methods is available upon request.

RESULTS

Date Test Started:

96 Hour LCSO = N/A

September 18, 1985 ~aboratory # 85-0690

95% Upper Confidence Limit

Leucocrit Test: N/A

REMARKS

N/A N/A

Dilutions tested: 100% effluent, 50% effluent and control (upstream Willamette
water). After 24 hours of 100% effluent exposure, the response of the test fish
were from 1) Color change 2) eftaA:ic swimming .3)" Los's of equilibrium A) moribund
condition, to 5) death (1). There was no noticeable change in the 50% concentration
fish.

.'--. - ., ,.~-,.~~~~=.~.,-,,-,==
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REMARKS (continued)

At the 48 hour mark, all 100% concentration surviving fish (9) were in a
moribund condition. There was a noticeable dark~ming of color in the 50%
concentration fish. At this time the surviving 100% concentration fish were
transferred to the upstream control water to see if the toxic conditions
were reversible. The 50% concentration" test was. continued.

At the 72 hour mark, all of the surviving 100% concentration fish (8) I minus
one who had died right after being transferred to the control water, had
recovered to a bright color condition. The 50% fish still had a dark color
but exhibited no swimming complications.

At the test end; i.e. after 96 hours of exposure, the 50% fish still exhibited
the-same conditions as they had at the 72 hour mark; a loss of bright color
only. At this time all 50% fish were transferred to control water.

24 hou~? qfter the_ transfer of the 50% fish, all of the exposed (100% + 50%)
fish accepted food, a sign of ~otal recovery as fe~ding is one of the
first behaviors lost when fish are stressed.

An overall analysis of the test results was that a toxic element or compound
is present in the wastewater being discharged that is slowly toxic in a 100%
concentration exposure. Fish stress response behavior progressed from loss of
bright color (darkening) through erratic swimming, loss of equilibrium, moribund
to death. The toxic component was sufficiently diluted at a 50% concentration
such that only the loss of color response occurred.

When the stressed fish are removed from the presence 'of the toxin, their return
to a stable condition indicates that the toxin is notpersistantor accumulating;
and that it can be purged or expelled from the affected organs through the
organism's internal detoxifying systems.

----i~"-"--""-"----
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Results of a Laboratory Analysis of the
Wacker Siltronics Effluent Collected on September 17, 1985

PARAt"1ETER

pH
Alkalinity
Total Hardness
Color
Turbidity
Suspended Solids
Total Solids
Conductivity
Sodium, Diss
Calcium, Diss
Magnesium, Diss
Fluoride; Total
Cyanide, Total
Sulfide
Ammonia
Nitrite/Nitrate
Total Kjel Nitrogen
Orthophosphate, Diss
phosphate, Total
C.O.D.
T.O.C.

Arsenic, Diss
Cadmium, Diss
Chromium, Diss
Copper, Diss
Lead, Diss
Mercury, Diss
Nickel, Diss
Selenium
Silver, Total
Zinc, Total

CONCENTRATION

8.17 s.u.
16 rug/l as CaC03
49 mg/l as CaC03

< 5 PT-CO units
7 F.T.U.
5 mg/l
469 mg/l
664 ~hos/cm @ 25°C
3.3 mg/l
18 mg/l
1.1 mg/l
3.4 mg/l

< 0.002 mg/l
27 rug/l
7.4 mg/l as N
51 mg/l as N
6.8 mg/l
0.002 mg/l as P
0.019 mg/l as P
19 mg/1
4 mg/l as C

0.005 mg/l
0.001 mg/l
0.004 mg/l
0.007 mg/l

< 0.010 mg/l
< O. 0005 rng/l
< 0.05 mg/l
< o. 005 mg/l
< O. 001 rng/l

0.05 mg/l

-- ----~,--- ...- -- __I. __ T'~__~-' ~. -~__~,
scoEPA00028858



Pj~6EABLE PRIORITY PDLLUTANTS
~PA ~E THOD 624

DATE: 19 SEP 85

~LAB .: 85-~6t .
SAMPLE: COMPOS IT
lTEI'I .: 1-8

HI~OUNT

1'\6/l
PARA:'!ETER CAS REgISTRY

NUMEER
SERET ~O.

(, eel
<. Mil
<.m
<. ~81
<.w
<. ,'~!

<.hH
(, 0~1
.~~2

(,lm

c. ~~1
<'~81

<...m
<. ~~ i
<.~~l

<.gel
.lJ34

<.J~~1

<.!hH
(,@~1

<.1m
<'~11

<. J~l
{, 001
<.a~l

<.JJ!

<. ~~!
<. Jal
<. ~e1
t , iJ01

CHL O,qOM£THANE
:ROI1D~ETHAItE

~r~'iL CHLOR1DE
CHlDROETHA~E

~ET~YLENE CHLORIDE
TRrCHLQROFlUORO~ETHANE

t,l-DICHLOROETHYLENE
1, I-OrCHLQROET~ANE
TRANS,. I , 2-0.lCHLOROETHYLENEf
CHLGRDFOR"
1,2-DICHLOROETHANE
1.l tl-TRICHLOROETHANE

C~RSGN TETRACHLORIDE
~ROMOOrCHlQROMETHANE

!,Z-DICHLOROPROPANE
CIS-!,3-0ICHlOROPROPENE

.. rp. [CHlORQETHYlENEIit
BENlE~E

Dr8RC~OCHLOROMETHANE

I. t,2-TRICHLOROETHk~E
TRANS-l,3-DIC~LCRDPP.OPE~E

2-CHLJROETHYl VINYL ETHER
BROMOFORM
1. 1,2t2-TETP.ACHLG~OETHANE
1.1,2,2-TETRACHLGROETHYLENE
TDLUENE
C:-iLCFOBENZENE
EiHYlEENIENE
1,3-DICHLOROBENZENE
1,2 ! 1,4-DICHLCROBENZENE
!,2-DIBRDMDETHANE (fDB)

74-87-3
74-83-9
is-~1-4

75-D@-3
i5-~9-2

75-69-4
75-35-4
75-34-3
156-6~-S

67-66-3
t~7-0b-2

71-55-6
56-23-5
75-27-4
78-87-5
IJii6HH-5
79-~1-6

71-43-2
!24-48-1
79-~~-5

t~gbHn-6

1[0-75-8
75 -25-2
n-34-5
i27-18-4
1~,g-88-3

:~8-';§-7
:~~-~1-4

541-73-1
95-56-1 I 1'6-46-7
1~6-93-4

3441 S
3W:
39175
3431l
34423
34!S8
:J4Sat
345:~

3~546

3:1~6

3453:

32!~2

32!~!

34541
347t4
391:~

3~~3J

1"~~);::::
'.J .... oJ oJ

~~ I:' 1 t
j'U ~ ~

346'?""
3~57~

3:1~~

34:t6

- - .• - ~-~--.- ~-- ~~~----~-- - - --- -- ----------,-------" -1---- -- ------.---~------ --
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TO:

FRO:rI:

SUB:

DATE:

::::Yc:::aeffe~~~

DEQ Bioassay Test Septem~er 17-23, 1985

September 27, 1985

The DEQ ran a special bioassay text on our effluent to the
Williamette River the week of September 16, 1985. On Tuesday
Septeober 17, 1985 they visited the Wacker plantsite. They
collected 250 gallons of Willamette River water from a spot
upstream of the outfall, risht alan; the bank. They also
collected 3 3-gallon effluent samples from the outfall pH pun?
discharge. One sample was ta~en each hour, to give a
composite sampling of our effluent.

The bioassay test was run in the DEQ lab at P.S.D •• They set up 6
tanks of water, maintained at 12 degree C in a temperature­
controlled room. Two tanks contained 100% Willamette River
water, two contained 50% river water/50% Wacker effluent, and the
last two contained 100% Wacker effluent. The water was refreshed
at 24 hours intervals with fresh mixes of water. There were 10
steelhead fingerlings in each tank.

I visited the lab on Friday mornin;, 48 hours after the start of
the test. The fingerlings in the river water were fine. The
fingerlings in the 50/50 mixture were sufferin~ some stress,
because they had darkened in color. The fingerlings in the 100%
effluent were very sick, although none had died. They were very
dark, and were all laying at the bottom of the tank. The
symptoms appeared to be cyanide or sulfide poisionin~. Jerry
Bell and I discussed what could be hurting the fish. At that
time, the best we could think of was sulfide from the Box
Scrubber, some effect of the deter;ent in the waste, or Hydrogen
Peroxide.

Friday evening, eleven of the twenty fingerlings in the 100%
effluent had died. Since it was evident that the other nine
would die before the test was finished (total 96 hours of test)
Jerry removed the nine living fish and put them back into 100%
river water. None of the fish in the 50/50 mixture died by the
end of the test. They were also put back into river water at the
end of the test to See if they would recover. All the fish put
back into the 100% river water recovered, even to the extend of
going back onto their feed- a very good sign of complete
recovery. It's apparent that even severely stressing a fish by
prolonged expose to our effluent is reversable if the fish is
removed from the effluent. Jerry also said that since our
effluent is warmer than the river, these type of fishes (Salmon
type) would quic~ly leave the effluent plume, just because they
don't like warm water.

_~~..~~ ,~_c~_~~1
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DEQ Biossay Test
Page -2-

Based on the fishes symptoms, Jerry had the DEQ lab run Some
extra tests ror cyanide and sulfide. The sulfide test was
positive - we had 26 to 31 ppm sulfide in the effluent composite
sample. This does explain why the fish were stressed by our
effluent. At the present, Sam and I think the sulfide comes frau the
clarifier. We feed aluminum sulfate (alum) into the clarifier to
coa~ulate the suspended solids. The clarifier is ~robably

anaerobic in the bottoill; that is, there is not any oxy~en. In
anaerobic conditions there are sulfur-reducin~ bacteria that will
chan~e sulfates into sulfides (it is their food). Sam says he
he can do some analytical wor~ and verify this.

In any event, I don't thin~ we should get too worried. Jerry
Bell feels there is not any affect on the fish population
on the river, since the fish won't stay in the concentrated
waste plume. The waste ?lume, once diluted, does not effect
the fish. A little investi;ative work on our part is in order
however, so that we can have an answer for the DEQ as to why
there is sulfide in our effluent.

Greg Carr

GC/md

c c : Jim Ellis
Sam Pensally
Hurray Tilson
File
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f\jORTHWESTERN AQUATIC SCIENCES

1"0 130x 1437. Newport. Oregon 9736:) (503) 265-7225

YIarch 26. 1992

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed is your most recent NPDES toxicity test report. We will get back to
you when it is time to schedule the next test. If you should have any
questions, please do not hesitate to call me or Linda Garrison at (503) 265­
7225.

lIve also enclosed some pages explaining the performance evaluation program for
your information.

Sincerely,

Richard S. Caldwell, Ph.D.
Director

Encl.
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TOXICITY TEST REPORT

_______________________NORTHWESTERN AQUATIC SCIENCES

DILUTION WATER
Source: NAS spring water.
Date of Collection: 2-26-92.---
Pretreatment: Filtered, aerated.

~ 1 -

STUDY MANAGEMENT
Study Sponsor: wacker Siltronics Corporation, P.O. Box 03180, Portland, OR

97203.
Sponsor's Sttldy Monitor: Mr. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

L.K. Garrison, B.A. I QA Officer; G.A. Buhler, B,S" Aq. 'I'oxi co l . :
J.A. Rash, B.A., Sr. Tech.; S.J. Nemeth, B.S., Sr. Tech.

Study Schedule:
Test Beginning: 2-26-92, 2: 3'0 p , m.
Test Ending: 3-1-92, 1:30 p.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Practice
regulations at: Northwestern Aquatic Sciences, Yaquina Bay Rd., P.O.
Box 1437, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

Statement Qf Quality Assurance: The test data were reviewed by the Quality
Assurance Unit to assure that the study was performed iN accordance
with the protocol and standard operating procedures. This report is
an accurate reflection of the raw data.

TEST IDENTIFICATION
Test No.: 357-9----
Title: Oncorhynchus mykiss, rainbow trout 96-hr non-renewal bioassay.
Protocol No.: 357-SM-l; Static 96-hour Non-renewal Effluent Toxicity Test

Using Rainbow Trout (Salmo gairdneri). July 25, 1988. Based on
Peltier and weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms. (EPA 600/4-85-013).

Test No. 357-9

TEST ORGANISMS
Species: Oncorhynchus mykiss, rainbow trout.
Size/Weight: 0.25 g
Source: NW Trout, Corvallis, OR.
Acclimation: Temperature, 12.8 ~ 0.7°C; dissolved oxygen, 10.7 ~ 0.6 mg/L;

pH, 7.1 + 0.3; conductivity, 188 + 43 vmhos/cm; hardness, 47 + 10
mg/L as CaC03; and alkalinity, 40-,:::, 0 mg/L as CaC03 for the six day

TEST l\IlATERIAL
Description: Wacker Siltronics Corporation effluent (NAS Sample No. 6784D)

was collected on 2-25-92. The effluent was received on 2-25-92 and
used the next day. The sample was stored at 4°C in the dark until
used. Effluent was aerated and thermal equilibrated prior to use.
Sample characteristics: pH: 7.7; conductivity: 380 Ilmhos/cm.
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____________~ NORTHWESTERN AQUATIC SCIENCES

period prior to testing. Acclimation tank loading: 1.25 gil.

DateQuali ty Assurance Unit

by inspection

--_...~---.---

scoEPA00028866
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- 2 -

Date

96-hr LC50 (%)
(95% C.I.)

Method

-_._~._ ..----

study Director

DATA ANALYSIS METHODS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for each treatment level. The LC50 was
calculated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013) .

TEST PROCEDURES AND CONDITIONS
Test Chambers: one-gallon glass jars; vol. 3.5 L.
Test Concentrations: 100, 60, 36, 22, 13, and 0% effluent.
Replicates/Treatment: 2
Organisms/Treatment: 20
Loading: 0.72 gil
Aeration: All test containers were continuously aerated using 1 ml

disposable pipets and minimal bubbling rates.
Feeding: None during the test or for 24 hours prior to testing.
Water Volume Changes ~ 24 hI': None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and Other Test Conditions: Temperature, 12.4 :!:. 0.6°C;

dissolved oxygen, 11.0 :!:. 0.2 mg/L; pH, 6.9 :!:. 0.3; conductivity, 430 +

4 pmhos/cm (100% effluent), 212 ± 9 pmhos/cm (control); hardness, 56
+ 10 mg/L as CaC03; alkalinity, 40 :!:. 7 mg/L as CaC03' Photoperiod
16:8 hI', L:D.

PROTOCOL DEVIATIONS
Smaller sample containers were used than specified in the protocol, but
these were sufficieAt to keep fish loading within accepted levels.
Therefore, this deviation should not affect the test result.

REFERENCE TOXICANT TEST
Reference ToxicaBt and Source: LAS (Linear alkyl sulfonate), Banco, Lot

No. H1-26, Exp. March 1992.
Test Date: 2-26-92
Test No.: 999-106
Dilution Water Used: NAS spring water.
Result: 48-hr LG50 8.95 mg/L. (This result exceeds our upper warning

limit, 8.21 mg/L, but not our upper control limit, 9.04 mg/L based on
10 previous tests.). Therefore, the result is considered to be
acceptable.

TEST RESULTS
A detailed tabulation of the test results is given in Table 1, The
biological effect given as the LC50 is as shown below.

STUDY APPROVAL

Test No. 357-9



- 3 -Test No. 357-9

~.~ NORTHWESTERN AQUATIC SCIENCESt; . -

~"iI. Table L Survival of Oncorhynchus mykiss exposed to Wacker Sil tronics effJuent.
-f

Effluent Number of trout surviving 96-111' % Survi va l
Cone.

tlrtdl (%) Repl. O-hr 24-h1' 48-hr 72~hr 96-h1' individual mean
Il
"

;iB 100 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

l,
t,.' 60 1 10 10 10 10 10 100.0
~, ~~r 2 10 10 10 10 10 100.0 100.0

l' ~ 36 1 10 10 10 10 10 100.0I. 2 10 10 10 10 10 100.0 100.0

22 1 10 10 10 10 10 100.0
f~w 2 10 10 10 10 10 100.0 100.0

• 13 1 10 10 10 10 10 100.0..~
1:q; 2 10 10 10 10 10 100.0 100.0
~.!t)~

I Control 1 10 10 10 10 10 100.0, 2 10 10 10 10 10 100.0 100.0

J-
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NORTHWESTERN AQUATIC SCIENCES
Jul y 25. 1988

TEST PROTOCOL

PROTOCOL NO. 357-SM-l

II

•
18

•
C
II

STATIC 96-HOL~ NON-RENEWAL EFFLUENT TOXICITY TEST
USING RAINBOW TROUT (SALMO GAIRDNERI)

Prepared for Wacker Siltronics Corporation. Portland, OR

INTRODUCTION

Referenced Guidelines: The basic standard reference for conducting the
96-hour static effluent toxicity test is the EPA manual entitled "Methods for
Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms
(Third Edition)" (Peltier and Weber 1985). A supplementary reference is ASTM
Standard No. E-729 entitled "Standard Practice for Conducting Acute Toxicity
Tests with Fishes, Macroinvertebrates and Amphibians" (ASTM 1980) .

Sc.9~ and ~polication: The purpose of this test is to determine the acute
toxicity of an industrial effluent to a cold water fish.

Summary of Method: The test is conducted on juvenile rainbow trout
obtained from a commercial grower . The test employs a 916-hr static non-renewal
exposure of the effluent. in test containers holding 27 liters (L) of test
solution. A standard experimental design is employed consisting of exposure of
the test animals to five effluent concentrations, and a dilution water control.
Duplicate exposure vessels are used at each treatment level, each containing
ten fish. Death is the effect criterion employed, and the results are computed
by the probit. moving average, or binomial method as appropriate to the data
(Stephan 1976). The types and frequency of test observations. and the
monitoring of water quality conditions. are as specified in the ASTM and EPA
Standard Methods.

STUDY MANAGEMENT

Snonsor's ~aTI\le and Addr~_~: Wacker Siltronics Corporation, P.O. Box
03180, Portland, OR 97203.

Testing Laborato~ Name and Test Locati2.Q: Northwestern Aquatic
Sciences, Yaquina Bay Road. P.O. Box 143?, Newport, OR 97365.

Laboratorv's K~y Personnel Responsible for Studies: Dr. Richard S.
Caldwell, Director of Aquatic Toxicology Programs and Study Director: and Dr.
Donald R. Buhler. Quality Assurance Officer.

Proposed~ Schedule: Studies to be performed at approximately six
month intervals beginning July, 1988.

Good Laboratorv Practices: The tests are conducted following the
principles of Good Laboratory Practices (GLP) as defined in the EPAITSCA Good
Laboratory Practice regulations effective December 29, 1933 (40 CFR Part 792).

1
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DESCRIPTIO~ OF TEST SYSTEM

Test Chambers anQ. Environmental Control: Test chambers used in the
toxici ty test are 34 L glass aquaria (30cm x 30cm x 38,cm) de s I gried to hold 27 L
of test solution (30,cm depth). The containers are covered with glass lids to
minimize evaporation of volatile compounds. Test chambers are maintained at
constant temperature by partial immersion in a temperature-controlled water
bath. The system is maintained in a photoperiod-controlled room or enclosure.

Cleaning: All laboratory .glassware, incl ud i ng test chambers, is cleaned
as described in ASTM Standard No. E-729, paragraph 6.6. New glassware and test
systems are washed with laboratory detergent, followed by rinses with tap
water, pesticide-free ac~tone, water, 5% nitric or hydrochloric acid, and twice
with tap water. Following every test, reusable glassware is rinsed with water,
cleaned using a procedure appropriate for removing the toxicant tested (i.e.,
acid to remove metals, bases, and mineral depdsits; detergent and pesticide­
free acetone to remove organic compounds; and a 200 mg/L solution of
hypochlorite to aid in removar of organic matter and to disinfect glassware),
and rinsed twice with tap water. Test systems and chambers are rinsed again
with dilution water just before use.

DILUTION WATER

Dilution water for the test performed at the Newport laboratory is
unchlorinated spring water of moderate hardness (80-120 mg/L as CaC03)' The
water is particle filtered to remove sand or other large debri. The filtered
water is of high quality and meets ASTM standards.

PREPARATION OF TEST CONCENTRATIONS

Full-strength effluent is diluted with dilution water to prepare a series
of effluent test concentrations. The effluent dilutions are brought to the
test temperature by partial immersion in a water bath and. if necessary, gently
aerated until the dissolved oxygen concentration is greater than 80% of
saturation. The minimum volume of effluent required is 125 L (33 gal).

TEST ORGANISMS

For each test. a mInImum of 150 fingerling rainbow trout are purchased
from a commercial grower. Allowing for growth. trout at the time of testing
should not exceed 5.0 g wet weight. After receipt of fish from a source known
to have healthy fish. a minimum observation time of 48 hours is required prior
to testing. If fish appear diseased. discolored, or otherwise stressed. or if
more than 5% of the fish die during the 48-hr holding period, then the fish
must be discarded and a new group obtained.

Care must be used to ensure that fish are not subjected to unusual
handling or environmental stress either before or during the testing period.
Fish will be handled only the minimum necessary using suitable dipnets and will
not be subjected to more than a 30C temperature change during any 12 hour
period. The dissolved oxygen level must be maintained at a level of 60?.; of
saturation or greater. During holding, loading of fish in aquaria should not
exceed 10 giL, and holding water should be replaced at a minimum rate of 2 tank
volumes per day. Fish will be fed to satiation at least once a day with a
commercial food obtained from the fish grower. Fish will be shielded from any

2
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unusual vl.sual stress and tre3ted ""ith a photoperiod of 16 hours light and 8
hours darkness. A daily log of feeding, behavioral observations. mortality,
and water quality will be maintained

EXPERIMENTAL DESIGN ~~ TEST PROCEDURES

EXDerimenta~ Design: A standard experimental design consisting of
exposure of test organisms to five toxicant concentrations in a logarithmic
series and a zero percent effluent control is employed. Each treatment
consists of duplicate test chambers each containing ten animals as shown in
following scheme:

r.·!, ,:

­•••••

Replicate 1

Replicate 2

! 10 I,

I I
i __ •

o

'-_.

13 22 36 60 100
Percent Effluent Concentration

the

•
II

•
I

Randomization of test containers in the water bath involves random
assignment of one test chamber for each treatment in one row, f oLl owe d by
random assignment of a second test chamber for each treatment in another row.
Test organisms are impartially distributed to the test chambers by adding two
animals to each chamber and repeating the process until each contains 10
organisms.

Ef~ect Criterion: The effect criterion used in the rainbow trout bioassay
is death, defined as the lack of visible respiratory movement and absence of
response to tactile stimulation.

Test Conditions: The dissolved oxygen concentration in each test
container must be greater than 60% saturation throughout the 96-hr test. Test
containers are gently aerated if required to maintain the oxygen level. If
aeration is employed, all containers are treated equally. The test temperature
employed is 12 ~ 2°C. The photoperiod is 16 hours of light and 8 hours of
darkness. Loading must not exceed 0.8 giL.

Beginning the Test: The test is begun by adding the or-gan i sms to the
equilibrated test containers as previously described.

Feeding: Animals are not fed during the test nor during the preceding 24
hours.

Test Duration. Tyue and Frequency of Observations. and Methods: The
duration of the acute toxicity test is 96 hours. The type and frequency of
observations to be made are summarized as follows:••r',

L-

II

~ of Observation

Biological Data
Percent survival

3

Times of Observation

0-, 24-, 48-, 72- and 96-hr
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Physical 2ilQS;hE.'..lpical 1J3t~

Dissolved oxygen, pH, temperature,
and conductivity (all containers) 0-, 24-, 48-, 72- and 96-hr

4

DATA A..~ALYSrS

REPORTING

24-, 48-, 72- aBd 96-hr
Hardne~s and alkalinity (highest
test concentration and control)

AST~. 1980. Standard practice for conducting acute toxicity tests with
fishes. macro invertebrates and amphibians. Asnl Standard M1ethod No. E­
729.

EPA. 1979. ~ethods for chemical analysis of water and wastes.
Environmental Protection Agency, Cincinnati, (EPA 600/4-79-020).

REFERENCES

The 24-, 48-, 72-. and 96-hr LC50s and 95?6 conf idence 1 I mi ts are computed
by the binomial, the moving angle, or probit method using the TOXDAT computer
program published by EPA (Peltier and Weber 1985). Results are calculated on
the basis of the nominal effluent concentration.

Criteria of Test A<2.£~2tanc~: For the test to be considered acceptable,
the minimum survival of organisms in the control treatment at the end of the
test must be 90%.

A report of the test results must include the following information: name
and identification of the test; the investigator and laboratory: information on
the effluent; information on the dilution water; detailed information about the
test organisms including acclimation conditions; a description of the
experimental design and test chambers and other test conditions inclUding water
quality; information about any aeration that ·may have been required; definition
of the effect criteria and other observations: responses, if any, in the
control treatment; the 24-. 48~. 72-, and 96-hr Le50a and 959" confidence
limits; any unusual information about the test or deviations from procedures.

During the test, dead organisms are removed at least every 24 hours.
Dissolved oxygen is measured. directly in test aquaria using a polarographic
oxygen probe calibrated in air. The pH is also be measured directly in the
test aquaria by careful use ~f a pH probe and a properly calibrated meter with
scale iivisions of 0.1 pH units. Temperature is measured using a mercury
thermometer or a ysr telethermometer calibrated with a mercury thermometer.
Temperature is continuously recorded in at least one aquarium using a recording
telethermometer. Conductivity, hardness, and alkalinity are measured using EPA
approved or suggested methods' (EPA 1979).

Peltier, W.H. and c.r. Weber. 1985. Methods for measuring the acute
toxicity of effluents to freshwater and marine organisms. EPA 600/4­
85-013.
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APPROVALS:

Stephan C. W. 1976. Hethods for calculating an LC50. In Aquatic toxicology
and hazard evaluatiorl (P.L. Mayer and J.L. Hamelink, eds.). Am. Soc.
for Testing and Materials, Philadelphia, pp. 65-84 .•
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Name Date

for Wacker Siltronics Corporation

for Northwestern Aquatic Sciences
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~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (AL~ SPECIES)

/'2 L' v o

" T~tfJ)
2/ 'Zl-q-z..- _

d-.-.;;.§'41-- _

3~

Jlean 1{·1 (0,1 7·1 Ifi{ '17 Va
S.D. c- '1 C·¥ L" 3> 43 1-.0 0
( ~i) ( ';') (3) (~') (Lf) C/J ell

"- c -<:

MATERIAL
Description; <ki:II/~
NAS Sampl e No.:
Date of Collection:
Date of Receipt:
Conductivity (pmhos/cml;
pH:
Hardness (mg/L);
Alkalinity (mg!L):

,

Test :io. ")\'7-7 Client Wc'<!c,",j C1/l<TY'I-(~ Investigator (llSS;C;
Test Type '+-pfrflgcfil\~ing/defiljitive)_---...- Test Length (hr) ;(,-/../
Species G, h'\.~ IL,S:; (rd. t'1-' C uJ +,~c,\.,'i)

TEST

DILUTION WATER
Description: /1(;,\ >il'Y"v-- r" l..Jc.-~
Dat e 0 f Pre para ti 0 n / Cci'll ec ti on :__---',:;::.L=.J./~.;:L::..(.\:::.,)~7£..:...;/?-=-- _

Water Quality: Condo (pmh o s z cm ) Salinity (ppt) pH----
Hardness (rng/L as CaC03) Alkalinity (~/L as CaC03 _
Treatments: --vr.).....\.~ - 6f-l:t~'i) ,..;....r1.J.,/,,1~f

STUDY MAu~AGEHENT

Client: L, ccf,,'----' ';})/.f/"J""<::<
Client's Study Moni tor :_..-r.....:./~Y..:..:•.".,.L...,;.~J.:...fL....L,d-J~(..:.:I~-'-f.:::.~~ _

Testing Lahoratorx: Northwestern Aquatic Sciences
Test Location: II~k():i./(J L~.~'r/,J,"------.
Laboratory I s Study Personnel; 4} j

Proj. Man. /S t udy 0];,. _;;:!.f?....,-~>_·..::eo..:...-7..:.-(.:...;;I:...,,(~.,...t-_·..L'L _
QA Officer LotC-· (<7'~ ..--n.~
1. G ' -1 1 r]..- L. L,<---, 2 . S:r, A/ut<:J.I!7
3. 1',4. Rash 4, _

Study Schedule:
Test Begi nn i ng: &-2;6 --C( z.- 2 :3::'P~1 Test Ending: 3--/:52-- / 15?p n.-.....

TEST

- 1 - 3/1/91
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3/1/91
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J4"Z-') Test volume: 1~S-L-

Or-gan.l sms Zt r-ea tnerrt : (20) ?-O
Aeration during test: W..&.
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00

30
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Randomization chart:
I I

A I 00 1 /3

B! 3 b

Test chambers: 171,,,1 'b t",--\')

Replicates/treatment: (2) ?­
Test water changes: 0"0'~

Feeding: None
Beaker placement: Stratified randomization

L-<j~j~ '-

tI v(;- (~(. :7'0

-!j,.-_{ frf.L, u-6 > l>43

= 0 zs: Czr/F.;v-.

NCRTH~'IESTEHN AQUATIC SCIENCES PHOTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

TEST PROCEDURES AND CONDITIONS 0S7~

Test concentrations: (50?6 series recommended) "a0 l C°':'>j 5(1 i"L-) I> 1 Ii- /
) ,

MISCELLANEOUS NOTES
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PROTOCOL NO. NAS­NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

Investigator __
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3/1/91
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(0 (0

(0

Survivors
A B

I 16

6\? L{C

10 7

Qo) 0,y)

I ~_.

I 50 I ~O !

I Har dv l Alk. I
I (mg/L) J ( mg/L) !

pH I Hard. I Alk. I Survivors
I (m9'/L) I (mIY/L) i A B

! Condo pH , Hard. I Alk. I SurvivorsI

(umh/cm) I (mg/Ll I (mg/L) , A Bi

l.f30 t. t;- iRb ! r- /0 /6

3+~ /0 /0

;L'1C I '7-0 I'¢ (I:;

-:u..:. C , 1'",;:-. (0 ,0

.1..40 . c> ----l /0 to
O-LD

,
{t' b 4:0 ! % 10 to

k>,CI

0,3;

(?) (5) ("1 0)

- 3 -

/' CfZ5 ,~

Sal. ! Condo I
(po t ) [(ll;nh/cm):

Sa 1. i Cond. I pH
(ppt) 1 (}lmh/em) I

I~.~ II, <J

Y.
O·~ O/z...

~p

(N) ~,) &" }

6. (::>'0 (/'0

4. f/,"Z

;;-> .. n '"
1. ftfjO I {z,7 I I (.1 I /1 '(30

I 7·3 I 00 I <-/0 I /c) i /0I

2. (,G I 1'2. c I 1f.1... I / ~ 350 I .;;·S I I' ! /0 /0I -,
3. ?.(, I 12. C; I (I. 'L- I / ! '2.'7'0 G~S I ·--r 1 /0 /0

4. 1.,..-v' I tZ. (, I ((.f:/ ! / , 'ZG'c
,

G ..,3 I -r' ! /U Ir'I

5. (3 I ,Z. G I ((,6 II ! 245 I 6.:~ I -r--- I 10 (0,

6. 0' ! I ~.5 I f{,'-{ Y I Z2...c) I &·3 I '1 0 I 4C I /0 Ie!

/

5 . (Z I II, 5 ! 1C • <.1

1. '..JQ '/1' Ill' D !

2.

Cone '
(0/0

3. '~r: : u t (I· 0
4. "". Y,": ! ii,":'; I '0 I

4.

Cone. Temn. DO
'-';1',: ! (OC) ! (mg/L)

Coric . I Temp. I DO
( °h) I (0C) I (mCT/L)

Con.e. rerun.! DO
{ f",) ( e C) I (mg/L)

DAY 1 (Z,/27/'lc..)5]/u/7/'/.:R

5.

6. cL : 1\·5 10'1-

3.

1. Ivv

5.

'Jv.

/
DAY 3 (J IWll]J. \) ~(pSL

2.
1.

6.

4.

,

•'II
L.1-il~1
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EXT:

TIME: AM PM --

DELIVERY ---

PLACE, -----lJ< ,...\\., w ~5.~ 8'i:k;\-; C S~~" Ce& (;pr WwJl)
? 0, S> c,X 14: S7

PICKUP _

REQUEST FOR:

\"'--C'rtQ,: 2 /.,;,S- l ~2.b"
P. o. #: (\¢=t~?~\'\C~ ~~'r.> .......A4~\

CASH:

WHAT: L eJ-e...-\ 5-f)c,.\\t~ ...... e..-\..~·I~~~h.trS

COMMENTS:

REQUESTOR:

NEEDED BY:

I
i

i~~: ~...~ ..,to

,

I
i·'
;
i

0100
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TO:

F ROil:

SUB:

DATE:

~:::Yc:::·effO~~~
DEQ Bioassay Test Septemier 17-23,

Septe~ber 27, 1935

JA ~\
~fIm L. p' tman

Wa.rx~~roniC
r . i~

1985

The DEQ ran a special bioassay text on our effluent to the
Hi I I i a In e t t e Ri v e r the ~;T e e '~ 0 f Se ! t e mb e r 1 6, 1 9 S 5 • 0 n Tu e s day
Se?teD~er 17, 1985 they visited the Wacker plantsite. They
collected 250 ~allons of WillamettelRiver water from a S?ot
upstream of the outfall, right alon~ the bank. They also
collected 3 3-~allon effluent saD?les from the outfall pH pump
discharge. One sam)le was ta~en each hour, to Jive a
composite samp1in5 of our effluent.

The bioassay test was run in the DEQ lab at P.S.U •• They set U0 5
tanks of water, maintained at 12 de;ree C in a temperature­
controlled room. Two tanis contained 100% Willamette River
water, two contained 50% river water/50% Wacker effluent, and the
last two contained 100% Wacker effluent. The water was refreshed
at 24 hours intervals with fresh mixes of water. There were 10
steelheai fin~erlin;s in each tank.

I visited the la0 on Friday mornin~, 48 hours after the start of
the test. The firr;erlin;s in the river water were fine. The
finserlinss in the 50/50 mixture were sufferin~ some stress,
because they had darkened in color. The fin;erlinss in the 100%
effluent were very sick, althou3h none had died. They were very
dark, and were all layins at the Dottow of the tank. The
symptoms appeared to be cyanide or sulfide poisionin;. Jerry
Bell and I discussed what could be hurtin; the fish. At that
t i ill e, the b est '1/7 e c 0 u 1d t 11 i n ~~ 0 f was s u l £ ide fro 1,1 the Hox
Scrubber, Some effect of the deter;ent in the waste, or Hydro~en

Peroxide.

Friday evenin;, eleven of the twenty fin;erlin1s in the 100%
effluent had died. Since it was evident that the other nine
would die before the test was finished (total 96 hours of test)
Jerry removed the nine living fish and put them back into 100%
river water. None of the fish in the 50/50 mixture died by the
end of the test. They were also put back lnto river water at the
end of the test to see if they would recover. All the fish put
back into the 100% river water recovered, even to the extend of
gains back onto their feed- a very good sign of complete
recovery. It's a?parent that even severely stressin; a fish by
prolonged expose to our effluent is reversable if the fish is
removed from the effluent. Jerry also said that since our
effluent is warmer than the river, these type of fishes (Salmon
type) would quic~ly leave the effluent plume, just because they
don't like warm water.

--~~-~-~.- --~.~._.--~~--~--- ~--_.- - ---- -~~-----,,- -_._----~.. ~._~--- - --_._--_.__..........-----------'
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DEQ Biossay Test
Pa~e -2-

Based on the fishes sym?to8s, Jerry had the DEQ la~ run so~e

extra tests for cyanide and sulfide. The sulfide test was
positive - we had 26 to 31 ppm sulfide in the effluent cOffi?osite
sam?le. This does ex~lain why the fish were stressed by our
effluent. At the present, Sam and I think the sulfide cOwes fro~ the
clarifier. We feed aluminu8 sulfate (alum) into the clarifier to
coa~ulate the suspended solids. The clarifier is ?robably
anaeroJic in the bottom; that is, there is not any oxy;en. In
anaerobic conditions there are sulfur-reducin s bacteria that will
chan~e sulfates into sulfides (it is their food). Sam says he
he can do some analytical wor~ and verify this.

In any event, I don't think we should get too worried. Jerry
Bell feels there is not any affect on the fish po?ulation
on the river, since the fish won't stay in the concentrated
waste plume. The waste ?lu8e, once diluted, does not effect
the fish. A little investi~ative work on our part is in order
however, so that we can have an answer for the DEQ as to why
there is sulfide in our effluent.

Gre; Carr

GC/md

cc: Jim Ellis
Sam Pen:;ally
Hurray Tilson
File

-~~---_.~------_._-,------ -~------ ----- -~-- .. -- ------- ----
scoEPA00028880



August 29, 1989

George Yun
Environmental Consultant
Northwest Region
Department of Environmental
811 S.W. 6th Avenue
Portland, Oregon 97204

Quality

Wacker Siltronic Corporation
POBox 03180
Portland. OR 97203
7200 N.W. Front Ave
Portland. OR 97210
Phone (503) 243-2020
FAX 503"226-0052
TWX 910-464-4777
TLX 4970339

Subject: Bioassay Test for NPDES Permit No. 100286

Dear Mr. Yun:

As per Schedule 8, Bioassay Test Requirement, of our NPDES
Discharge Permit, I am s ubm i t t i nq the results of a study
completed by Northwestern Aquatic Sciences, Inc., of Newport,
Oregon, of our treated effluent which was sampled on August 14,
1989.

The LC50 was reported as greater than 100% concentration for our
effluent as shown in the attached report from Northwestern
Aquatic Sciences, Inc. dated August 21, 1989.

Please call me at 243-2020, extension 132, if you have any
questions or comments regarding this report.

Very truly yours,

WACKER SILTRONIC CORPORATION

,/
/ !

Richard G. Gariepy
Environmental Engineer

Enclosure: (1) Northwestern Aquatic Sciences, Inc. Aquatic
Toxicity Test dated August 21, 1989.

cc: John pittman
Jerry Schaeffer

mmr/biofl89.ltr
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NORTHWESTERN AQUATIC SCIENCES, Inc.
P,O. Box 1437 Newport, Oregon 97365 .. (503) 265-7225

N~ 4356 T

TEST NO.

AQUATIC TOXICITY TEST REPORT 357-4
REPORT DATE

8-21-89
TEST NAME OR DESCRIPTION ]APPROVAL ;:.t!:iRrlinlxM trout 96 hrnon: renewal bioassay

1. SAMPLEfTOXICANT DATA
c Type of Sample

L .. Wacker Siltronic CorpJration Pure Compound 0; Effluent GX
I P.O. Box 03180 Mixture or Formulation 0;

E .. Portland, OR 97203 Other 0

N
To sFii1~me~rrC&~nt'°urce

Sample Characteristics

2. LABORATORY PROCESSING DATA pH: 5.8
Date and Time of Sample Receipt 1Sample No, Conductivity: 320 umhos/cm

8-15-89 1:00 ~. PM 2025D
sam~~~~:t~tag50c in tre dark overnight. Aerated and
trennal eauilibrated prior to usina.

Test Begun xxj Test Ended
AM A.i8-16-89 10:00 AM 8-20-89 10:00 Remarks ,

Test Location/Laboratory

Northwestern Aquatic Sciences 8a.rrq:Jle collected and shipped
n. OR 9716S

Investigator by client.
TK ('..;:\rr; c::nn /D. A 'Rl1hl pr

3. DILUTION WATER 4. TEST ORGANISMS
Source Species

,l\1Z1<::: c:nri nn salmo oai.rdner.i
Date and Time of C<5l1ection Length (mm) Tweight(9)

R..'C;..Rq ~·nn p 2.6
Pretreatment Age IDevelopmental Stage
~ ~/t-ho.....-n;:tl .or",';l;

,

Characteristics (mgll as appropriate) Source

Condo (prnhosrcrn) 211 ± 7 pH 7.8 ± 0.2 'Rr;an Trout F;=trm 'V'trl{ V ffi

85 7 Alk. (CaCa,) 45 ± 7
History

Hard. (CaCO,) ±
Ca Mg r

Na K

CI SO, OiseaseslTreatmenls

Salinity ('I..)
none

-Acclimation Conditions
Accl. 24 days in lab:

5. TEST PROCEDURES AND CONDITIONS 10.7 0 00: 10.0 1.0 rrg/L;Temp: ± 1.1 C; ±
Test ChamberslDepthlVolume pH; 7.5 ± 0.4; Cond: 192 ± 11 umhos/cm
Glass aquaria : depth 30 em, vol. 22.7 L

Diluters/Concentrations
-_.~~

Test concentrations: 100, 60, 36, 22, 13,
6. TEST RESULTS

and 0% (control) .
LCSOXJ; ECSO 0; and 95% Confidence Limi1s

Organisms per Treat. I,~re"--------
24 Hour >100

10/repl. 2 48 HOur >100
Loading (gil) Wal'€"rvol. Changes·per 24Hc.-----

1.15 ncn-r-enewat 72 Hour >100
Effects Criteria

-~-~~---_._------~-

96 Hour >100
Death (lack of respiratory rrovement and

k
lack of response to tactile stimulation). Remarks At 72 hr. 3 fish in 100% effluent were

Other Test Condilions (mgll as appropriatej------------·__·-·_------·----·_-·-·--
quiescent, on their sides on the rottan and

DO 10.2 ± 0.3 exhibiting Labored resprration. At 96 hr.
pH 7.7 ± 0.1 the numter of fish exhibiting trese sub-
Temp ('CI 12. a ± 0.5 leth3l effects increased to 4. see attache<::
Salinity ('J.. ) table for fish survival data.
Hardness (CaCa,)

Alkalinity (CaCO,)

Photoperiod 16L - 8D
--------------------------_._--. _.._. ---- ------ - .. --._-.- - .- -- .--- -------.-------- -------------

________• ___________~_~_~___~_u____ ---- ~--~_.._ .._--------

NAS 302, Revised 7/81

._-_.~-,---~---~-
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Northwestern Aquatic Sciences
Newport, OR 97365

Report No. 4356T
Test No. 357-4

.fJ. •

Table 1. Tabular summary of fish survival data. Data given as numbers of fish
surviving in each replicate tank at 0-, 24-, 48-, 72-, and 96-hours.

O-hr 24-hr 48-hr 72-hr 96-hr

Effluent
Concentnration A B A B A B A 8 A 8

100% 10 10 10 10 10 10 10 10 10 10
60% 10 10 10 10 10 10 9 10 9 10
36% 10 10 10 10 10 10 10 10 10 10
22% 10 10 10 10 10 10 10 10 10 10
'l3 St 10 10 10 10 10 10 10 10 10 10

oorvt r-o l 10 10 10 10 10 10 10 10 10 10

i
--~~-~_.- -----~-_. _.-._.- ..~-~._--~-~-_.--~. -- --- ~-- ----_.---~-.-~ _...
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March 13, 1989

Chris Chalfant
Environmental Consultant
Northwest Region
Department of Environmental Quality
811 S.W~ 6th Avenue
Portland, Oregon 97204

Subject: Bioassay Test for NPDES Permit No. 100286

Dear Mr. Chalfant:

Wacker Siltronic Corporation
PO Box 03180
Portland, OR 97203
7200 N.W. Front Ave.
Portland, OR 97210
Phone (503) 243-2020
FAX 503-226-0052
TWX 910-464-4777
TLX 4970339

As per Schedule B, Bioassay Test Requirement, of our NPDES
Discharge Permit, I am submitting the results of a study
completed by Northwestern Aquatic Sciences, Lnc , , of Newport,
Oregon, of our treated effluent which was sampled on February 22,
1989.

The LCSO was reported as greater than 100% concentration for our
effluent as shown in the attached report from Northwestern
Aquatic Sciences, Inc. dated March 6, 1989.

Please call me at 243-2020, extension 132, if you have any
questions or comments regarding this report.

Very truly yours,

WACKER SILTRONIC CORPORATION

O 1]
',

...--, r) '1 •

/y~~~ -~ '/ ~7
Richard G. Gariepy
Environmental Engineer

Enclosure: (1) Northwestern Aquatic Sciences, Inc. Aquatic
Toxicity Test dated March 6, 1989.

cc: John Pittman
Jerry Schaeffer

scoEPA00028884
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4324 T"7 .NORTHWESTERN AQUATIC SCIENCES, Inc.
P.O. Box 1437 • Newport, Oregon 97365 • (503) 265-7225

-

1

TEST NO.
357-3

AQUATIC TOXICITY TEST REPORT REPORT DATE
·3-6-89

.'TEST NAME OR DESCRIPTION IAPPROV~~

Rainl:x>w trout 96 hr non II hi

1. SAMPLEITOXICANT DATA
c Type of Sample

L •
Wacker Siltronics Corporation

Pure Compound 0; Effluent D{

I P.O. Pox 83180 .
Mixture or Formulation 0;

E •
Portland, OR 97203

Other 0

N 2-22-89 24-hr composite
T· Sample Name! Description! Source

Final Effluent
Sample Characteristics

2. LABORATORY PROCESSING DATA Conductivity: 320 umhos/cm
Date and Time of Sample Receipl ISample No. pH: 5.72-23-89 12:00~ P.M. 9060C
Sample TrealmentiStorage

Aerated, t.bermal, equilibrated and dilutions prepared
within 3 tours.

Test Begun U ITest Ended

2-23-89 3:00 PM 2-27-89 3:00 :;.m PM Remarks

Test Location/Laboratory Sample collected and shippedNorthwestern Aquatic Sciences'
NeWlX)rt OR 97365 by client.
Investigator

Caldwell/ L.K. r-.rlrr; son ~~/R.S.
3. DILUTION WATER 4. TEST ORGANISMS

Source . Species
Salrro gairdneriNAS Sprlng Water

Date and Time of Collection Length (mm) IWeigh! (g) 0.15, 2 23 89 l?:OOnm
Pretreatment Age IDevelopmental Stage-
CharacterisHcs (mgll as appropriate) Source

Corvallis,168 ± 6 pH 6.2 ± 0.5 N.W. Trout, OR
Condo (pmhos/cm)

45' ± 7 25 ± 0
History

Hard. (CaCO,) Alk. (CaCO,)

Ca Mg

Na K

CI SO, DiseaseslTreatments

Salinity ('/00)
none

Acclimation Conditions
Accl. in dil'n water 6 days: Loading 1.12g/L

5. TEST PROCEDURES AND CONDITIONS temp. 11.8 ± 0.9 °C; D.O. 9.6 ±f 0.5 mg/L;
Tel' Chambers/Depth/Volume

32 27.0 L pH 6.5 ± 0.9; Cond. 161 ± 14 imhos./cmrG ass aquaria: depth an, vol. Hard. 45 mg/L; Alk. 20 rng/L.Diluters/Concentrations

Test concentrations: 100,60,36,22,13 and 6. TEST RESULTS
0% (control) .

LC50 fr. ECSO 0; and 95% Confidence Limits

Organisms per Treat. Replicates per Treat. 24 Hour > 100%
20 2 48 Hour > 100%

Loading (gil) Water Vol. Changes per 24 Hr.
n Hour > 100%0.066 ncn-zrenewal. test

Effects Criteria 96 HOUf > 100%
I::lE:1ath (lack of respiratory rroverrent and lack
of response to touch) • Remarks

Other Test Conditions (mgll as appropriate) One fish in 100% effluent was quiescent and
DO 10.4 ± 0.5 on its side fran 48-96 hr. No other sub-
pH 6.3 ± 0.5 lethal effects were observed. See attached
Temp ('C) 12.6 ± 0.3 table for fish survival data.

.. Salinity ('/00)

Hardness (GaCO,)

I
Alkalinity (CaCO,)

Photoperiod 16L - 3D

NAS 302, Revised 7/81

;

White - Client Copy
Canary - 2nd Copy

Pink - Cuent File
Goldenrod - lab. Master File

scoEPA00028885



Northwestern Aquatic Sciences
Newport, OR 97365

Report No. 4324T
Test No. 357-3

Table 1. Tabular summary of fish survival data. Data given as numbers of
fish surviving in each replicate tank at 0-, 24-, 48-, 72-, and 96-hours.

O~hr 24-hr 48-hr 72-hr 96-hr
Effluent --------- -_._------ -------~- --------- --~-~~~--

concentration A B A B A B A B A B
--------~-~-~----------~~------------------------------~~------------------

100% 10 10 10 10 10 10 10 10 10 10
60% 10 10 10 10 10 10 10 10 10 10
36% 10 10 10 9 10 10 10 9 10 9
22% 10 10 10 10 10 10 10 10 10 10
13% 10 10 10 10 10 10 10 9 10 9

control 10 10 10 9 10 8 10 8 10 8
----------'-----~----------~--------~~--------~~~----------~----------------

scoEPA00028886



Wacker Siltronic Corporation
r.o. Box 03180
Portland, OR 97203
7200 N.W. Front Ave
Portland, OR 97210
Phone (503) 243-2020
FAX 503-226-0052
TWX 910-464-4777
TLX 4970339

March 3, 1989

Mr. Chris Chalfant
Environmental Consultant
Northwest Region
Department of Environmental Quality
811 S.W. 6th Avenue
Portland, Oregon 97204

Dear Mr. Chalfant:

As required by Schedule B of our NPDES Waste Discharge Permit
(Permit No. 100286), I am submitting the results of our yearly
Total Toxic Organics analysis. The total concentration of the
compound found in the sample was 0.092 mg/l, which is well below
our permitted limit of 1.37 mg/l.

If you have any questions or comments, please call me at 243­
2020, ext. 132.

Very truly yours,

WACKER SILTRONIC CORPORATION

-:7;, r )L-r L .
1(. FJ//~-/' -.'
r;i:~:rlG. /G:~i~L~~/
Environmental Engineer

RGG:md

Enclosure

cc: John Pittman
Jerry Schaeffer

/h 15 c. ! TTO Sf' ~9· LIt<.
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NORTHWEST TESTING LABORATORIES, INC~

-~5TRUCTION 'NSPECT~ON

:::Fl: .....LS INSPECTION

~ __,LMIC"'L ANALVSIS

PHY:3iICAL TESTING

5405 N. lagoon Avenue

P.O. Box 17126

Portland, Oregon 97217 -0126

Phone: (503) 289-1778

January 24, 1989

NoN.DESTRUCTIVE TESTING

WEl..DING CER~tFIC""TlON

SOiL TESTING

....SSAVING

~E'('t--, ,' .. "

Wacker siltronic Corporation
P.o. Box 03180
portland, Oregon 97203

Attention: Murry Tilson

IArJ2G~rr.

Subject: Analysis performed on one (1) sample
received 1/16/89, per your P.O. #20066

I tern:
EPA Method:

REPORT:

Analysis:

Water
3810, 625

(Listing inclusive of total toxic organics)

SEE ATTACHED SHEETS
.::»

Respectfully,
NORTHWEST TESTING LABORATORIES, INC.

Donald P. Marshall, Chemist

~LdfUlDrHerbert L:~ --------
Supervisor, Chemi try

Report Number: 320840

A.S A MU1'UAL PAOTEClION TO CLI[NTS 1"1-',( puBuC kND OURS£LI,!CS, ALL F'rf'C~J:lTS .r.R:[ SliAMITTEO A,~ T'H(

::::ONrlo[r-.lTIA.L p~()f!fRl 'I OV Cu[NTS "NO ARE INTt NDEl) ,()I~ TH[ ~Il.:.[ or OUR(.L If" r~T~; (iNl."'" ~JO OT KO_:'Pf.RSON
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5405 N. Lagoon Avenue P.O. Box 17126 Portland. Oregon 97217-0126

Phone: (503) 289-1778

wacker Siltronic Corporation
P.O. Box 03180
Portland, Oregon 97203

Attention: Murry Tilson

UNITS: ug/L

I
[

I
I
I
I
I

Sample Name or Number

Compound

Chloromethane ------- IBromomethane --------
Vinyl ehIodcie .....------ I
Chloroethane -_._--_..... I I

I I
•

ME:thylene ehlar-ide <so )
Acetone

ICarbon DisulfidE:
l,l-Dichloroethen~

I
i

l,l-Dichloroethane i
'-~,2-Dichloroethene ("0"-1 ) I IL l,...c- ...

I,--"Chl o r o f arm I

l,2-Dichloroethane \
\ I2-Butancne

1l,l,l-Trichloroethane !
I

I ICarbon Tetrachloride ! !I Vi;;.)'l F.cetate I II

I I II Bromodichlorometnane

I
l,2-Dichlorapropene I

il Icis-l,3-Dichloropropene i
'l'richloroethene I 1 I I

I IDibromochloromethane I I
l,l,2-Trichlor-oethane
Benzene
trans-l,3-Dichloropropene
Bromoform I
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
l,l,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene

I Istyrene l-
I

Xylene (total) <50 I
i

REPORT NUMBER: 320840

......5 k Ml,.llUAl. PROTCC"TIO',TO CutNT5 'TI-{[ PUBLIC "'NO Ouf=1SLLV[S "'-L!.. R(t-OC:'TS A-Rt SUBMI7TE[J A~, r-«

C0NVIO(N'I,l.,L PROP[RT ...O' (LlEN,S ,fl.,ND .~( INT£NO(D r os t H[ USE or CJu~ Cu[NTSOr.;L'r' r-oC O"TH[~ PE:RSOt.

OR [NTH ... MAY uru.rrr THE REPO"'''- OR ,ANy PORTION "TH[R(or \f.'I''''O~JT ou..... w~ln"£N t..Uio-tORi;':A"TIOt-.:
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5405 N. Lagoon Avenue P.O Box 17126 Portland, Oregon 97217-0126

Pnone: (503} 289-1778

Wacker Siltronic Corporation
P.O. box 03180
Portland, Oregon 97203

Attention: Murry Tilson
UNI~S: uqjL

Sample Name or Number

Compound

Phenol <10
bis{2-Chloroethyl)ether
2-Chlorophenol
l,3-Dichlorobenzene
1/4-Dichlorobenzene
Benzyl alcohol
1/2-Dichlorobenzene
2-Hethylphenol
bis(2-Chloroisopropyl)ether

.-',-Hethy 1phenol !-..-""Nitroso-di-n-propylamine
HexachloroethaBe
lsophorone
2-Nitrophenol
2,4-Dimethylphenol

I
I i !Benzoic acid I I

bis{2-Chlo~oethDy.y)methane I
I

I
2 /4-Dichlorophenol I

1l,2,4-Trichlorooenzene I INaphthalene I. I4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4 /5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline I
Dimethylphthalate I

Acenaphthylene
2,6-Dinitrotoluene <10

I
~\.EPORT NUMBER: 320840

"5 t.. M~TUI.:" PROT,ECTIO'" TO CLIENTS r-« PUBllC AND OUHSELVES. I-IlL ~EPD~TS A.~~ SI,jBM'i"T[Q AS THl
(o,..-rIDErn'''-L PROPER., or- CU[NTS ANQ "'oR( INi[NDCO rOG 1 H( USE or Ou~ CI.I(NTS ONLY UO OTHER PfRSO",'
0'" fJ..-vr v MAY U1~L1Z[ T'H[ RE'PORi O~ ANT' PORTION 1t·U::f.l(or wl1'"iOU""l' 0\"!~ w~lT1rN ';''';''HO''IZ~'TIO:..

SCOEPA00028890



NORTHWESl' '!'ESTING L ..J\BORA'rORIES, iNC.
.

5405 N. Lagoon Avenue P.O. Box 17126 Portland. Oregon 97217-0126

Phone: (503) 289-1778

Wacker Siltronic Corporation
P.O. Box 03180
Portland, Oregon 97203

Attention: Murry Tilson

UNITS: ug/L

sample Name or Number

Compound

3-Nitroaniline <10
Acenaphthene
2,4-Dinitrophenol
4-Nit:rophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate "V

I4-Chlorophenyl-phenylether <10
?lour-ene 11 I

- ---..
<10

I
Nit:-oaniline

I '~f6-Dinitro-2-methylphenol I ,
N-Nitrosodiphenylamine

I 14-Bromophenyl-phenylether
I r I I

I
Rexachlorobenzene ""

I I I
Pentachlorophenol I <10 I I I

I Phenanth!.:""ene 40 I I
I

I ,
lmthracene I <10

I I

I

Di-n-Du~ylphthalate

I
<10

Fluoranthene 24 ~ IPyrene 17
II Butylbenzylphthalate <10

3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Incieno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene v
Benzo(9,h,i)perylene I <10

\

I
I I

,EPORT NUMBER: 320840

AS ~ MUTUAL PROT'(CTIO~ TO CLI'ENTS ,HE P'uBLIC ~"'D 00~S(lV[S "'L.~ RrpO~TS ARf SVBMI"TI[:) AS TM[

CONF"lQHnl,t.,L PROPER~Yor- C ...l[r..:~S ANDAR[ 1N"'[I\,jD!:DrO~"T"1!.:.USE. or (JU~C:""'~NTSON~"!'NOOT'"1[~-prRSO"""

OR [hilT" ....AY UlIUZ( It-i[ REPORT OF. ANY POiRllQN iHEREOr- wl'~0~rr OUR wR;7T[r~ J..UTHORI]~iIO:r-,

------_._------~-----~-~---
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November 15, 1990

George Yun
Environmental Consultant
Northwest Region
Department of Environmental
811 S.W. 6th Avenue
Portland, Oregon 97204

Quality

Wacker Siltronic Corporation
P.O. Box 83180
Portland, OR 97283-0180
Phone (503) 243-2020
FAX (503) 226-0052

SUbject: Bioassay Test for NPDES Permit No. 100286

Dear Mr. Yun:

As per Schedule B, Bioassay Test Requirement, of our NPDES Permit,
I am submitting the results of a bioassay study completed by
Northwestern Aquatic Sciences, Inc. of Newport, Oregon, of our
treated effluent which was sampled on August 10, 1990.

The LC50 was reported as greater than 100% for our effluent as
shown in the attached report from Northwestern Aquatic Sciences,
Inc., dated October 11, 1990.

Please call me at 243-2020, extension 132, if you have any
questions or comments regarding this report.

Very truly yours,

WACKER SILTRONIC CORPORATION

J?lJ/J;t~
Richard G. Gariepy
Environmental Engineer

Enclosure (1) Northwestern Aquatic Sciences,
report dated October 11, 1990.

Inc. test

cc: John pittman
Jerry Schaeffer
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NORTHWESTERN AQUATIC SCIENCES

P.O Box 1437. Newport. Oregon 97365 (503) 265-7225
-~----~-A D'V1SIOO of NAS Assoeores. U'C.

October II, 1990

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box .03180
Portland, OR 97203

Dear Tom:

Enclosed is your8lost recent NPDES toxicity test report. We are nowWJsing a
new test report format that should make it easier to find information. If you
have any questions, please feel free to call me or Linda Garrison at (503) 265­
7225.

Richard S. Caldwell, Ph.D.
Director

EncI.

C c;;-:'e" T c : -;r e ..-..-'{ L \""'\x '\
\\ \ L \::. c<.,- C-....~~e.vy
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___________________________________________NORTHWESTERN AQUATIC SCIENCES

TEST REPORT

TEST IDENTIFICATION
Test No.: 357-6
Title: Oncorhynchus mykiss, rainbow trout 96-hr non-renewal bioassay.
Protocol No.: 357-SM-l; Static 96-hour Non-renewal Effluent Toxicity Test

Using Rainbow Trout (Salmo gairdneri). July 25. 1988. Based on
Peltier and Weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms. (EPA 600/4-85-013).

STUDY MANAGEMENT
study Sponsor: Wacker Siltronics Corporation, P.O. Box 03180, Portland, OR

97203.
Sponsor's Study Monitor: M~. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
Laboratory·s Stud1 Personnel: R.S. Caldwell. Ph.D .• Proj. Man./Study Dir.;

D.R. Buhler, Ph.D .• QA Officer; Linda K. Garrison. B.A., Aq. BioI.;
Gary A. Buhler. Tox. Tech.

study Schedule:
Test Beginning: 9-12-90. 12:10 p.m.
Test Ending: 9-16-90. 12:00 p.m.

Disposition of Study Records: All specimens. raw data. reports and other
study records are stored according to Good Laboratory Prac~ice

regulations at: Northwestern Aquatic Sciences, Yaquina Bay Rd.• P.O.
Box 1437, Newport. OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

'lEST DlATERIAL
Description: Wacker Siltronics Corporation river outfall effluent (NAS

Sample No. 3998D) was collected on 9-10-90. The effluent was
received on 9-]1~90. stored overnight at 5°C and used the next day.
Effluent was aerated and thermal equilibrated prior to use. ·Sample
characteristics: pH: 7.4; conductivity: 600 pmhos/crn. -

DILUTION WATER
Source: NAS spring water.
Date of Collection: 9-]]-90.----
Pretreatment: Filtered. aerated.

TEST ORGANISMS
~ecies: Oncorhynchus mykiss, rainbow trout (formerly Salma gairdneri).
Size/Weight: 6.5g
Source: R.W. Cristler, Seal Rock, OR.
Acclimation: Temperature, 14.1 ~ O.2°C: Dissolved oxygen, 8.1 ~ 0.1 mg/L;

pH, 7.2 ~ 0.5; and conductivity, 248 ~ 16 pmhos/cm for the two day
period prior to testing. Acclimation tank loading: 16.3 giL.

TEST PROCEDURES AND CONDITIONS
Test Chambers: glass aquaria; depth 30 cm; vol. 27 L.
Test Concentrations: 100.60,36,22,13, and 0% effluent.

1
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___________________________________________NORTHWESTERN AQUATIC SCIENCES

Replicates/Treatment: 2
Organisms/Treatment: 20
Loading: 2.4 gil
Water Volume Changes per 24 hr: None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and Other Test Conditions: Temperature, 12.7 ~ O.7°C;

dissolved oxygen, 9.5 ~ 0.2 mg/L; pH, 7.3 + 0.2; conductivity, 236 ­
488 ~mhos/cm. Photoperiod 16:8 hr, L;D.

DAYA AP!ALYSIS JIETIIODS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for each treatment level. The LC50 was
cal~ulated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013).

PROTOCOL .DEVIATIONS
1. Loading exceeded 0.8g in the test. The only available trout for
testing exceeded the 5.0g suggested weight.

TEST RESULTS
A detailed tabulation of the test results is given in Table 1. The
biological effect given as the LC50 is as shown below.

96-hr LC50 (%)

(95% C. I.)
Method

Study Director Date

2

>100

by inspection
.il.
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NORTHWESTERN AQUATIC SCIENCES-

Table 1. Survival of Oncorhynchus mykiss exposed to Wacker Siltronics river
outfall effluent (NAS Sample No. 3998D) .

Effluent Number of trout surviving 96-hr % Survival
Cone.

(%) Repl. O-hr 24-hr 48-hr 72-hr 96-hr individual mean

100 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

60 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

36 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

22 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

13 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

Control 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

.".

3
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NORTHWESTERN AQUATIC SCIENCES
A DIvIsion 01 NAS Associctes. Inc

P.o Box 1437, Newport, Oregon 97365 (503) 265-7225
----~~~

October II, 1990

Mr. Tom Rothschild
Wacker Siltronics Corporation
P.O. Box 03180
Portland, OR 97203

Dear Tom:

Enclosed is your most recent NPDES toxicity test report. We are now~sing a
new test report format that should make it easier to find information. If you
have any questions, please feel free to call me or Linda Garrison at (503) 265­
7225.

Richard S. Caldwell, Ph.D.
Director

EncI.

- -- ._-- -----
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___________________________________________NORTHWESTERN AQUATIC SCIENCES___

TEST REPORT

TEST IDENTIFICATION
Test No.: 357-6
---~

Title: Oncorhynchus mykiss, rainbow trout 96-hr non-renewal bioassay.
Protocol No.: 357-SM-1; Static 96-hour Non-renewal Effluent Toxicity Test

Using Rainbow Trout (Salmo gairdneri). July 25, 1988. Based on
Peltier and Weber. 1985. Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms. (EPA 600/4-85-013).

STUDY MANAGEMENT
Study Sponsor: Wacker Siltronics Corporation, P.O. Box 03180. Portland, OR

97203.
Sponsor's Study Monitor: M~. Tom Rothschild
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport,

OR 97365.
Test Location: Newport Laboratory.
LabOratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man./Study Dir.;

D.R. Buhler, Ph.D., QA Officer; Linda K. Garrison, B.A., Aq. BioI.;
Gary A. Buhler, Tox. Tech.

Study Schedule:
Test Beginning: 9-12-90, 12:10 p.m.
Test Ending: 9-16-90, 12:00 p.m.

Disposition of Study Records: All specimens, raw data, reports and other
study records are stored according to Good Laboratory Prac1ice
regulations at: Northwestern Aquatic Sciences, Yaquina Bay Rd., P.O.
Box 1437, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices (GLP) as defined in the EPA/TSCA Good
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Part 792).

TEST IfATERIAL
Description: Wacker Siltronics Corporation river outfall effluent (NAS

Sample No. 39980) was collected on 9-10-90. The effluent was
received on 9-11-90, stored overnight at 5°C and used the next day.
Effluent was aerated and thermal equilibrated prior to use. Sample
characteristics: pH: 7.4; conductivity: 600 pmhos/em. ..

DILUTION WATER
Source: NAS spring water.
Date of Collection: 9-11-90.---
Pretreatment: Filtered, aerated.

TEST ORGANISMS
.§.pecies: Oncorhynchus, mykiss, rainbow trout (formerly Salmo gairdneri).
Size/Weight: 6.5g
Source: R.W. Cristler, Seal Rock, OR.
Acclimation: Temperature, 14.1 ~ O.2°C; Dissolved oxygen. 8.1 ~ 0.1 mg/L;

pH, 7.2 ~ 0.5; and conductivity, 248 ~ 16 prohos/cm for the two day
period prior to testing. Acclimation tank loading: 16.3 giL.

TEST PROCEDURES AND CONDITIONS
Test Chambers: glass aquaria; depth 30 em; vol. 27 L.
Test Concentrations: lOa, 60. 36, 22, 13, and 0% effluent.

1
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______________________NORTHWESTERN AQUATIC SCIENCES~

Replicates/Treatment: 2
Organisms/Treatment: 20
Loading: 2.4 gil.
Water Volume Changes per 24 hr: None.
Effects Criteria: Mortality, defined as the lack of respiratory movement

in response to tactile stimulation.
Water Quality and Other Test Conditions: Temperature, 12.7 ~ 0.7°C;

dissolved oxygen, 9.5 ~ 0.2 mg/L; pH, 7.3 + 0.2; conductivity, 236 ­
488 pmhos/cm. Photoperiod 16:8 hr, L:D.

DATA ANALYSIS NETHODS
Percent survival was calculated for each treatment replicate from the raw
data and the means were obtained for each treatment level. The LC50 was
caJ~ulated using the EPA TOXDAT Multi-Method program (EPA 600/4-85/013).

PROTOCOL DEVIATIONS
1. Loading exceeded O.8g in the test. The only available trout for
testing exceeded the 5.0g suggested weight.

TEST REstJI.TS
A detailed tabulation of the test results is given in Table 1. The
biological effect given as the LC50 is as shown below.

96-hr LC50 (%)
(95% C.I.)

Method

Study Director Date

2

>100

by inspection

- _._-----_._~._~._~--- ._---- ---- - --~-,----------------- - - --- -- ._-_.-. -.- - ----_.--- .- --~---~---
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NORTHWESTERN AQUATIC SCIENCES-

Table 1. Survival of Oncorhynchus mykiss exposed to Wacker Siltronics river
outfall effluent (NAS Sample No. 3998D) .

Effluent Number of trout surviving 96-hr % Survival
Cone.

(%) Repl. O-hr 24-hr 48-hr 72-hr 96-hr individual mean

100 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

60 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

36 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

22 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

13 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

Control 1 10 10 10 10 10 100.0
2 10 10 10 10 10 100.0 100.0

. 'i-~

3
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April 19, 1990

George Yun
Environmental Consultant
Northwest Region
Department of Environmental Quality
811 S.W. 6th Avenue
Portland, Oregon 97204

SUbject: Bioassay Test for NPDES Permit No. 100286

Dear Mr. Yun:

Wacker Siltronic Corporation
PO. Box 83180
Portland. OR 97283-0180
7200 N.W. Front Ave.
Portland. OR 97210-3676
Phone (503) 243-2020
FAX 503-226-0052
TWX 910-464-4777
TLX4970339

As per Schedule B, Bioassay Test Requirement, of our NPDES
Discharge Permit, I am submitting the results of a bioassay study
completed by Northwestern Aquatic sciences, Inc., of Newport,
Oregon, of our treated effluent which was sampled on March 19
through 20, 1990.

The LC50 was reported as greater than 100% concentration for our
effluent as shown in the attached report from Northwestern
Aquatic sciences, Inc. dated March 27, 1990.

Please call me at 243-2020, extension 132, if you have any
questions or comments regarding this report.

Very truly yours,

WACKER SILTRONIC CORPORATION

/tLJA A1~nfJ
Richard G~G~y
Environmental Engineer

Enclosure: (1) Northwestern Aquatic Sciences, Inc. Aquatic
Toxicity Test dated March 27, 1990.

cc: John pittman
Jerry Schaeffer

reports\deqnpdes\biosp90.ltr

--~-~---~~
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NORTHWESTERN AQUATIC SCIENCES, Inc. N~·· 4372 T
'p.o. Box 1437 0 Newport, Oregon 97365 • (503)265-7225

TEST NO.

AQUATIC TOXICITY TEST REPORT 357 5
REPORT DATE

3/27/90-
TEST NAME OR DESCRIPTION

\1 1\1.... ~S7_C;M-_l
IAPPROVt~

O=>;-nl-v-.t., +-.,..,...."i- Qh._hr Ylnrl " h;
~

1. SAMPLEITOXICANT DATA
c Type of Sample

L· Wacker Siltronics Corporation Pure Compound 0; EffluentM;

I P.O. Box 03180 Mixture or Formulation 0;

Eo Portland, OR 97203 Other 0

N

To Sample Naml! / D~riPti~iiource
f in e uent

Sample Characteristics

2. LABORATORY PROCESSING DATA
7.6Date and Time of Sample Receipt ISample No. Pi:

':l1/o/gO 1:00 *X P.M. 3012D
Sample Treatment/Storage

in 4
0 C storage room.

conductivity: 599 umhos/an
Held ove:r:night

,;, . ., .-:>rn'; 1; , nrinr tnt-est •
Test Begun WITest Enaed

~ 1')1 IQn In·!:;() AM ~ I?r::../Qn 2 :00 o, Remarks.
Test Location/Laboratory

Northwestern Aquatic Sciences Sample collected and stripped
Newj:;ort, OR 97365 by client.

Investigator
L. Garrison / V. Shaffer

3. DILUTION WATER 4. TEST ORGANISMS
Source Species

NAS spring water . ,
Tl1\Tki ss (fonrerlv Salmo aairdne

Date and Time of Collection
3/21/90 9:00

Length (mm) IWeight (g)a.m,
0.25

Pretreatment Age rDevelopmental Stage
aerated

Characteristics (mgll as appropriate) Source
Brian Trout Fann, Sandy, OR

Condo (~mhoslcm) 194 pH 7.7
History

Hard. (CaCO,) 60 Alk. (CaCO,) 20

Ca Mg

Na K

CI so, DiseaseslTreatments
none

Salinity ('100 )

Acclimation Conditions
Accl. 16 days in lab:

5. TEST PROCEDURES AND CONDITIONS
Temp.: 12.7 ± O.SoC 00: 8.6 ± 0.6 rnJ/LTest Chambers/DepthlVolume

an / 27.0 L Condo : 188 + 16 umhos/cm pH: 7.0 0.3alass aauaria / 32 ±
Diluters/Concentrations

Test concentrations: 100, 60, 36, 22, 13, 6. TEST RESULTS
and 0% (control) .

LC50 ~ EC50 0; and 95% Confidence Limits

Organisms per Treat. Replicates per Treat. 24 Hour >100

20 2 48 Hour>100
Loading (gil) Water Vol. Changes per 24 Hr.

0.1 non-renewal test 72 Hour >100

Effects Criteria Death (lack of respiratory moverrent 96 Hour> 100

and lack of response to tactile stimulation) Remarks At 24 hr. all 20 fish in 100% effluent
Other Test Conditions (mgllas appropriate) were quiescent & :remained so through 96 hr, ,

DO 9.9 ± 0.4 with 4 lking on their sides' at 96 hr. Also,
pH 7.5 ± 0.3 at 96 hr 5 fish in 60% effluent were quies-
Temp ('C) 12.7 ± 0.4 cent. See attached table for fish survival
Salinity ("Ioo) data.
Hardness (CaCO,)

Alkalinity (CaCO,)

Photoperiod 16L - 3D

NAS 302, Revised 7181

i)

White - Client Copy
Canary - 2nd Copy

Pink - Client File
Goldenrod - Lab. Master File

SCOEPA00028902



~orthwestern Aq~atic Sciences
Newport, OR 97365

Report No. 4372T
Test No. 357-5

Tabular summary of fish survival data. Data given as numbers of fish surviving
in each replicate tank at 0-, 24-, 48-, 72-, and 96-nr.

Effluent
concentration

O-hr

A B

24-hr

A B

48-hr

A B

72-hr

A B

96-hr

A B

100% 10 10 10 10 10 10 10 10 10 10
60% 10 10 10 10 10 10 10 10 10 10
36% 10 10 10 10 10 10 10 10 10 10
22% 10 10 10 10 10 10 10 10 10 10
13% 10 10 10 10 10 10 10 10 10 10

Control 10 10 10 10 10 10 10 10 10 10

SCOEPA00028903



August 11, 1987

Mro George Davis
Field Representative
Northwest Region
Department of ~nvironmental Quality
811 SoW o 6th Avenue
Portland, Oregon 97204

Dear Mr. Davis:

Wacker Siltronic Corporation
P.O. Box 03180
Portland, OR 97203
7200 NW. Front Ave.
Portland, OR 97210
Phone (503) 243-2020
TLX 4970339
FAX 503-226-0052

As per Schedule B, Bioassay Test requirement, of our NPDES
Discharge Permit (Permit No. 100286) I am submitting the results
of a study completed by Coffey Laboratories, Inc. of our treated
effluent dated August 1, 1987.

The wastewater sample used was a 24-hour composite of our treated
effluent collected on July 7, 1987. Both the 100 % and 50 %
effluent tests resulted in no signs of stress or death to any of
the fathead minnows as a result of the 96 hour Aquatic Acute
Toxicity Test.

Please call me at 503/243-2020, extension 301, if you have any
questions regarding this test.

Very Truly Yours,

WACKER SILTRONIC CORPORATION

~a';;l~;:o~, P.E~
E~~i~onmental Manager

MMT:ll

Enclosure: (1) Coffey Laboratories, Inc. 96-hr Bioassay Test
Results dated 8/1/870

cc: John Pittman (w/encl)
Greg Carr (w/encl)
Mike Pilkington (w/encl)
Tom Rothschild (w/encl)
Larry Patterson, DEQ, Water Quality Division

~~._-_. ~'---"'---- --- ~-~---
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August 1. 1987
Log #M870'l07-R
PO # 65508

COFFEY LABORATORIES, INC.
4914 N.E. 122nd Ave.

Portland, OR 97230
Phone: (503) 254·1794

RECEIVED

f.l1f~ '{' 198

Wacker Siltronic
P.O. Box 03180
Portland. OR 97203

Attention: Murray Tilson

Sample Received: July 7, 1987

Analysis Requested: 96hr. Acute Toxicity,TSS,Flouride. Metals

Samples Collected/Delivered by: client

Date Collected: 7-7-87

Sample ID: WSC Bioassay

ANALYSIS RESULTS METHOD

Fluoride
Total Susp. Solids
Chromium
Calcium
Magnesium
Hardness

4.1
35.2

( 0.010
113

0.997
286

EPA 300
EPA 160.2

**
*
8M 314

Results in mg/L

The less than "<" symbol means none detected at or above the indicated
value and represents the detection limit for the method.

See next page for 96hr. Acute Toxicity results.

~-~-~---------.~

SCOEPA00028905



Wacker Siltronic
P.O. Box 03180
Portland. OR 97203
Attention~ Murray Tilson

COFFEY lABORATORIES, INC.
4914 N.E. 122nd Ave.

Portland, OR 97230
Phone; (503) 254·1794

August 1. 1987
Log#A8707-f{
PO# 65508
Page 2

Analysis Requested:
Test Organism Used:

Sample Concentration:

Test Chamber Size:

96 Hour Aquatic Acute Toxicity Test
Pimephales promelas (Fathead Minnow)
Fish spawned May 19. 1987

100 mg Sample per Liter of Dilution Water
1000 rng Sample per Liter of Dilution Water
37.8 Liters (10 Gallons)

Methodology Reference: Biological Testing Methods. Hazardous Waste Section,
Washington State Department of Ecology, July 1981.
DOE 80-12

SAMPLE
CONCENTRATION

100% effluent
50% effluent
Control

LIVE ORGANISMS
AT TEST START

30
30
30

DEATHS AFTER
96 HOURS

o
o
o

HAZARDOUS WASTE
CLASSIF'I CAT ION

Observations: After 96 hrs. sample fish showed no color loss or exhibited
signs of erratic swimming. All of the fish accepted food at completion of
the test. However. the control fish were the first. and immediately went
to the top for food. The 50% and 100% concentration sample fish ate only
from the bottom at first. and seemed to be more nervous of the net.

Sincerely,

S::::.~~f:!fy
President

SMC/gle

This report is for the sole and exclusive use of the above client.
Samples are retained a maximum of 15 days from the date of this letter.
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Willamette River
Sampling and Analysis Plan

Site Inspections
Portland Harbor, Oregon

EPA REGION X

Contract No. 6~-\V9-0046
Work Assignment No. 46-23-0JZZ
Work Order No. 4000-19-36-3300

Document Control No. 4000-19-36-AAAF

July 1997
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WILLAMETTE RIVER
SAMPLING AND ANALYSIS PLAN

Site Inspections
Portland Harbor, Oregon

Preparedfor
u.s. Environmental Protection Agency

Region X
1200 Sixth Avenue

Seattle, Washington 98101

Contract No. 68-W9-0046
Work Assignment No. 46-23-0JZZ
Work Order No. 4000-19-36-3300

Document Control No. 4000-19-36-AAAF

July 1997
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Prepared by
Roy F. Weston, Inc.

700 Fifth Avenue
Suite 5700

Seattle, WA 98104-5057

DEPT OF ENVIRONMENTAL QUAlITY
RECEIVED

AUG 1 1997

NORTHWEST REGION
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30 July 1997

Roy F. Weston, Inc.
700 Fifth Avenue, Suite 5700
Seattle, Washington 98104

46-23-0JZZ

68-W9-0046

Site Inspections

Willamette River
Sampling and Analysis Plan
Portland Harbor, Oregon

Work Assignment Number:

Contract Number:

Responsible Organization:

Signature:

ARCS QUALITY ASSURANCE CONCURRENCE

Name: Frank Monahan
Title: fott-ARCS Program _:..-:r---:;_..
Signature:

Name:
Title: .

This docilJ1lcn1 was prepared by Roy F. Weston, Inc.expressly for the EPA It shall not be disclosedin wholeor inpart withoutthe express, written
pennission of the EPA

97·S71w.doc
DeN 4OOD-19·36-AAAF

Project Name:

Concurrences:
Name: Karen M. Stash

::gll:.ture: ProjectMi/' RoyF;:IO~
~<J'/--

Danie~~ldschin .
Depu~QAMAg~~ Roy F.7e...ston, Inc.
0· :/I'C-..\, /L./ :;t,llff .:'/~(t1( ..-

I
I
I
I
I
I
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I
I
I
I,
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Roy F. Weston, Inc.
Suite 5700
700 5th Avenue

~: Seattle, Washington 98104-5057
206·521-7600· Fax 206·521·7601

DEPT OF ENVIRONMENTAL QUALITY
RECEIVEO

AUG 15 1997

13 August 1997

Mr. Dave Bennett
U.S. Environmental Protection Agency
Region X, EC i .·115
1200 Sixth Avenue
Seattle, WA 93 101

Subject: Sie Inspections
Additional Tasks-Willamette River SI
Contract No. 68-W9-0046
Work Assignment No. 46-23-0JZZ

Dear Dave:

NORTHWEST REGION

WO 4000-19-36-3300
DCN 4000-19-36-AAAH

•

Based on a recent conversation with Gil Wistar of Oregon Department of Environmental Quality
and John Meyer, the following items will be added to the final Willamette River Sampling and
Analysis Plan (SAP; July, 1997):

1. Analyses of chlorinated herbicides by Manchester Laboratory for six samples (75, 77, 78,
80, 81, and 88). Method 8151A will be performed for these samples and the following
quantitation limits will be requested:

Quantitation Limit Goal
Analyte (~g/kg) Reference Method

2,4-D 2 8151A

2,4-D8 5 8151A

2,4,5-TP (silvex) 2 8151A._..

2,4,5-T 2 8151A

Dalapon 2 8151A

Dicamba 2 8151A

Dichloroprop 2 8151A

Dinoseb 2 8151A

MCPA 700 8151A

MCPP 700 8151A

97·712w.ltr .

Click to WESTON On The Web http://www.rfweston.com
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Mr. Dave Bennett -2- 13 August 1997

•

2. Dioxin samples will be collected for the following six samples, as requested by 9. Wistar:
72, 78, 79, 82, 86, and 92. The subsurface interval at locations 72, 78, and 92 will be
analyzed for dioxins, 'while the surface interval will be analyzed for dioxins at stations 79,
82, and 86.

Ourntitation Limit Goal
Analyte (ng/kg) Reference Method

2,3,7,3-TCDF 2 8290

Total TCDF 2 8290

2,3,7,8-TCDb 2 8290

Total TCDD 2 8290

1,2,3,7,S-PeCDF 10 S290

2,3,4,7,S-PeCDF 10 8290

To~al PeCDF 10 8290

1,2,3,7,8-PeCDD 10 8290

Total PeCDD 10 8290

1,~,3,4,7,S-HxCDF 10 8290
-

1,2,3,6,7,8-HxCDF 10 8290

1,2,3,7,S,9-HxCDF 10 8290

2,3,4,6,7,S-HxCDF '10 8290

Total HxCDF 10 8290

1,2,3,4,7,8-HxCDD 10 8290
-

1,2.3,6,7,8-HxCDD 10
J

8290

1,2,3,7,8,9-HxCDD 10 8290

Total HxCDD 10 8290

1,2,3,4,6,7,8-HpCDF 20 8290

1,2,3,4,7,8,9-HpCDF 20 8290

Total HpCDF 20 8290

1,2,3,4,6,7,8-HpCDD 20 8290

Total HpCDD 20 8290

OCDF 20 8290

OCDD 20 8290
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Mr. Dave Bennett - 3 - 13 August 1997

~!(iI

3. A list of the twenty most intensely detected tentatively-identified compounds (TICs) will be
requested from the laboratories for the base/neutral acid compounds (BNAs). WESTON
will request non-petroleum related compounds and will pass this information onto EPA and
ODEQ. These compounds will not be added into the database or presented in the SI report.

Please call me if you have any questions. Thank you.

ROYF. WESTON, INC.

~/--;51--·
Karen M. Stash
Site Manager

cc: G. Wistar (ODEQ)
B. Woods (EPA) .
C. Beaverson (NOAA)
R. McGinnis (WESTON)
R. Sturim (WESTON)
N. Musgrove (WESTON-letter only)
PMO file
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SECTION 1

INTRODUCTION

Thisdocument wasprepan:d byRoyF.Weston, Inc.expresslyfor the EPA It shallnot bedisclosed inwholeor inpart withoutthe express,written
permission of the EPA.

• Characterize the nature and areal extent of sediment contamination distribution in
surface sediments

• Characterize the natureand vertical extent of sediment contaminant distribution in
shallow subsurface sediments

The purposeof this investigation is to providean assessment of sediment contamination in the
PortlandHarbor reachof the Willamette River.. The specific objectives ofthis investigation are
to:

30 July 19971-197·S71w.doc
DCN 4000-19-36-AAAF

The methods and procedures for sample collection and handling to address the above objectives
are described herein, andwill be pursued according to the 40 CFRPart 300, Hazard Ranking
System, Final Rule. This SAP, and hence, the SI process, does not include extensive or complete
site characterization, contaminant fate determination, or quantitative risk assessment.

This Sampling and Analysis Plan (SAP), which is to be used in conjunction with the Quality .
Assurance ProgramPlan(QAPP) (WESTON, 1994)as amended by WESTON's 30 June 1997
letter, describes the activities that will collect sufficient data to support an HRS evaluation. In
total, five discrete river reaches have been established (Figure 1-1)and an individual HRS
evaluation willbe conducted for each reach. The data collection efforts in this project area are
also intended to support the OregonDepartment of Environmental Quality's (ODEQ'S) ongoing
investigations of the potential need for remedial actions associated with possible upland sources
adjacent to the Willamette River.

Pursuant to United StatesEnvironmental Protection Agency (EPA) Contract No. 68-W9-0046,
Roy F. Weston, Inc. (WESTON) is conducting a Site Inspection (SI) in the Willamette River from
rivermile (RM) 3.5 to RM 9.5 (see Figure 1-1). The EPA Site Inspection process is intended to
evaluate actual or potential environmental hazards at a particular site relative to other sites across
the nation for the purpose of identifying remedial action priorities. The SI, under the authorityof
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA) is intended
to collect sufficient data to enable evaluation ofa site's potential for inclusion on the National

)··'Priorities List (NPL) andestablish priorities for additional action, if warranted. The decision as to
whethera site is placed on the NPL is madebased on the EPNs Revised Hazard Ranking System
(HRS) criteria. The HRS assesses the relative threat to human health and the environment
associated with the actual or potential releases of hazardous substances at a site.
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SECTION 2

BACKGROUND

2.1 SITE LOCAnON AND DESCRIPTION

The Willamette River originates in the Cascade Mountain Range and flows approximately
187 miles north before discharging into the Columbia River, which flows an additional 100 miles
westward to the Pacific Ocean. The point of confluence of the Willamette and Columbia rivers
denotes RM O. Most development along the Willamette River has occurredwithin the project
area, referred to as the Portland Harbor. Portland Harbor has been dredged to provide a shipping
channel generally 300 feet wideand 40 feet deep from the mouth ofthe Willamette Riverupriver
to the Broadway Bridge(RM 11.8) (Caldwell and Doyle, 1995). Channel depths currently range
from 10 to 140feet, with an average depthof 45 feet. In this reach, the river is deep, slow
moving, and tidally influenced. During periods of medium and low flows, tidal effects are evident
to RM 26.5 (Willamette Falls); reverse flow has been measured as far upstream as Ross Island
(RM 15)during low flow periods.

Habitat in the Willamette River nearPortland has been alteredto accommodate urban
development and a growing shipping industry.. Shoreline features include steeply sloped banks
covered with riprap or constructed bulkheads, with manmade structures suchas piersand
wharves extending out over the water. Because of dredging, many portionsof the riverbed are
steeply sloped and maintain substrates composed mainly of silts and sands (Farr and Ward, 1991).

2.2 INDUSTRIAL OPERAnONS IN THE PROJECT AREA

Muchof the upland areas adjacent to the Willamette River within PortlandHarbor are heavily
industrialized, and marine traffic within the river is considered to be intensive. Within the 6-mile
project area, a number ofindustrial operations havebeen identified as potential sourcesof
contamination to sediment in the Willamette River. Historical or current industrial operations
include hazardous waste storage; marine construction; bulk petroleumproduct storage and
handling; oil fire fighting training activities; oilgasification plant operations; wood-treating;
agricultural chemical production; battery processing; liquid naturalgas plant operations; chlorine
production; ship loading and unloading; ship maintenance and repair (i.e., sandblasting, scaling,
repair, painting, refueling); and rail car manufacturing.

Numerous past investigations within the Portland Harbor area have been conducted at varying
levels of scope. A portionof the studies focused on specific properties, while the remaining
studies were river-wide and incorporated sediment sampling as one component ofthe entire
study. A summary ofexisting sediment chemical data is provided in the Executive Summary of
Historical Sediment Data (WESTON, 1997). Past sediment studies have demonstrated the

Thisdocumentwasprepared by RoyF. Weston, Inc.expressly forthe EPA It sbalJ not be disclosed in wholeor inpart without the express, wriue:n
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presence of polycyclic aromatic hydrocarbons (PARs), pesticides, polychlorinated biphenyls
(PCBs), dioxins, metals, organotins, pentachlorophenol, and solvents in sediment. These
contaminants may have entered the river via spillage during product shipping and handling, direct
disposal or discharge, accidental spills, contaminated groundwater discharge, surface water
runoff, stormwater discharge, or contaminated soil erosion.

2.3 AQUATIC RESOURCES AND CRITICAL HABITATS

Recent studies have identified 39 species offish in the Willamette River within the project area.
The lower Willamette River upstream to the Willamette Falls provides a significant migratory
corridor, nursery habitat, and adult forage area for two runs of chinook, two runs of steelhead,
and individual runs of cohoand sockeye salmon (Massey, 1992; Farr andWard, 1991). In
general, chinook and steelhead populations are the largest and most widespread of the salmonids
found in the Willamette River basin (Melcher, 1992). Steelhead salmon utilizing the Willamette
River are being considered for placement on the threatened species listof the Endangered Species
Act of 1973. Pacific lamprey are also present in the river and are currently classified as a species
of special concern by the U.S. Fish and Wildlife Service (USFWS). Species of special concernare
qualified as those organisms whose conservation status is ofconcern to the USFWS, but for
which further information is needed.

Commercial fishing in the Willamette River withinthe project area is limited to a small Pacific
lamprey fishery (Melcher, 1992). In contrast, recreational fishing is extremely popular throughout
the lowerWillamette basin. Highest angling pressure is directed toward spring chinook,
steelhead, coho, American shad, andwhite sturgeon. Resident species such as largemouth bass,
blackcrappie, whitecrappie, andwalleye also support a significant recreational fishery (Farr and
Ward, 1991).

Numerous piscivorous birds, migratory water fowl, and raptorsutilize the lowerWillamette River
during various times of the year. Greatblueheron, osprey, merganser, kingfisher, and bald eagle
routinely forage within the study area. Both great blueheronandosprey nestsitesare located
adjacent to the riverand represent significant potential receptors.

Thisdocument wasprepared by RoyF. Weston, Inc.exprcssly for theEPA. It sbaIJ not be cIisclosed in wholeor in part without theexpress, written
permission of theEPA.
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SECTION 3

FIELD ACTIVITIES

3.1 SAMPLING LOCATIONS AND RATIONALE

The overall purposes of conducting sediment sampling activities in the Willamette Riverare to
generate data that canbe usedfor HRS scoring, to provide information on contaminant
distribution in the Portland Harbor area, and to supportpotential future investigations within the
river. The sampling plan therefore focuses on identifying areas of sediment contamination. Based
on historical data, contaminants ofpotential concern in sediment include metals, base-neutral acid
extractables (BNAs) (primarily PARs), PCBs, pesticides, and organotins. Because organotins are
of potential concern, the sampling plan wilJ alsofocus on evaluating the potential bioavailability of
organotins to aquatic receptors through the collection and analysis ofsediment porewater. In
addition, the uncertainties associated with the bioavailability of metals bound in sandblast grit or
paint chips will be investigated as part of the proposed sediment and porewater sampling
approach.

The investigation ofthe extent of contamination in the Willamette Riverwill be based on
collection of river sediment, primarily in the nearshore areasof eachreach. For this study, an
elevation of -2 feetMLLW is proposed. Because onlylimited bathymetric data are available for
anygiven site, it is not currently possible to confirm that allproposed sampling locations are
positioned as desiredrelative to mudline depths. Therefore, final determinations will be made in
the field andmay require the adjustment of proposed sampling locations (see also Section 4.1.5).

Surface sediment (10 em; 4 inches) wiJl be coJlected at 151 locations over the entire studyarea.
Subsurface sediment samples extending up to 60 inches (152 em) belowmudline will also be
collected at a subset (40 stations) of the surface sampling locations to assess depthof
contamination. Subsurface sediment coringstations' will be positioned approximately every0.5 .
mile along bothsides ofthe riverat distances between 50 and 500 feet fromthe shoreline, as well
as in areasadjacent to moreheavily industrialized upland properties.

The five discrete river reaches established for the purposes of the HRS evaluations are delineated
inFigure 3-1 anddefined as follows:

• Reach A: RM 3.5 - RM 5.0

• ReachB: RM 5.0 - RM 6.0

• Reach C: RM 6.0 - RM 7.0
-'-

• ReachD: RM7.0-RM8.0

Thisdocument waspreparedby RoyF. Weston, Inc.exprcssly for theEPA. It shall notbedisclosed inwholeor in part without the express, written
permission ofthc £PA.
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Willamette RiverSAP Section 3

• ReachE: RM8.0-RM9.5

River reaches were established based on the boundaries of adjacentupland facilities, adjacent land
uses (both current and historical), and areal coverage. The specific sampling locations and
rationale for each reach are discussed in the following sections.

3.1.1 River Reach A

•

•

3.1.1.1 Surface Sediment Sampling

A total of35 surface (0 to 10 em) sediment stations (for a total of36 samples, including one
duplicate) will be sampled within the boundaries of Reach A (RM 3.5 to RM 5; Figure 3-2). All
surface sediment samples will be anaiyzed for Target Analyte List (TAL) metals and BNAs
(Table 5-2; Table3-1). Many bulk petroleum facilities and industrial operations are present
throughout Reach A that routinely handle(d) compounds containing BNAs (WESTON, 1997).
Consequently, all surfacesediment samples collected within this reach will be analyzed for these
semivolatile organic compounds. In addition, all surfacesediment samples will be analyzed for
total organic carbon (TOC) and grain size, which will be used in the interpretation of data.
Sediment concentrations for organics are typically normalized to TOC, while sediment
concentrations for inorganics can be normalized to grain size, aluminum, or manganese.

A total ofeight ofthe surface sediment stations (for a total of 9 samples, including one duplicate)
will also be analyzed for pesticides andPCBsto evaluate the potential distribution of these
analytes in river sediment. The analyses for these compounds willbe conducted on samples
collected approximately every 0.5 river mile.

This reach ofthe river also contains shipping facilities. Organotinsare a potential contaminant of
concern and will be analyzed at eight surface sediment stations (for a total of nine samples,
including one duplicate). Similar to pesticides and PCBs, organotin samples will be collected
every 0.5 river mileto provide morecomprehensive areal distribution ofsediment organotin
concentrations. Titanium, which forms the pigment base for manynewer paints (i.e., paints
manufactured since the 1970s), will be analyzed as an indicatorof paintchipsandtheir potential
contribution to sediment. Nine titanium samples (including one duplicate) at the sameeight
stations as the organotin analyses will be collected. Additional sediment volume willbe collected
for eight porewater analyses at thesesame eight organotin bulk chemistry surface sediment
sampling locationswithinthis reach; the porewatersamples will be analyzed for TAL metals and
organotins.

Table 3-1 summarizes the surface sediment and porewater samples proposed to be collected from
Reach A.

This document waspreparedby RoyF.Weston, Inc. expressly forthe EPA It shallnot be cliscJosed in wholeor in part without the express, written
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3.1.1.2 Subsurface Sediment Sampling

Subsurface (0 to 152 em) sediment core samples will be collected from eight of the surface
sediment sampling stationswithin the boundaries of Reach A to evaluate the vertical extent of
sediment contamination. All subsurface sedimentsamples representing the 0 to 90 em horizon
will be analyzed for TAL metals, BNAs, TOC, and grainsize. Four subsurface sediment samples
will also be analyzed for titanium, PCBs, pesticides, and organotins.

Sediment core samples representing the horizon between90 and 152 em will be archived for
potential future analysis if the maximum depth of contamination cannot be established based on
the upper analytical interval.

Table3-1 summarizes the subsurface sediment samples proposed to be collectedfrom Reach A.

3.1.2 River Reach B

3.1.2.1 Surface Sediment Sampling

A total of21 surface(0 to 10 ern) sediment stations (for a total of22 samples, including one
duplicate) will be sampled within the boundaries of ReachB (RM 5.0 to RM 6.0~ Figure 3-3).
All surfacesediment samples will be analyzed for TAL metals andBNAs. Bulk petroleum
facilities and industrial shipping operationsare present throughout ReachB that routinely
handle(d) compounds containing BNAs (WESTON, 1997). Consequently, all surface sediment
samples collectedwithin this reach will be analyzed for these semivolatile organic compounds. In
addition, all surfacesediment samples will be analyzed for TOC andgrain size, whichwill be used
in the interpretation of data

Atotal offour of the surface sediment stations (for a total of 5 samples, including one duplicate)
will also be analyzed for pesticides and PCBs to evaluate the potential distribution ofthese
analytes in river sediment. The analyses for these compounds will be conducted on samples
collected approximately every0.5 river mile.

In addition, sevenofthe surface sediment stations (for a total of8 samples, including one
duplicate) willbe analyzed for organotinsand titaniumto evaluate the potential distribution of
these compounds in the Willamette River sediment. The analyses for these compounds will be
conducted on samples near boat maintenance facilities wherepainting or hull scraping activities
have occurred and on samples collected approximately every0.5 river mile to evaluate the
potential distribution in riversediment (see WESTON, 1997). Additional sedimentvolumewill
be collected for sevenporewater analyses at these same seven organotin bulk chemistry surface
sediment sampling locations within this reach; the porewatersamples will be analyzed for TAL
metals and organotins.

Thisdocumentwu preparedby Roy F. WesIOIl, Inc:. exprasly for theEPA It shall not bedisclosed in wholeor in part withouttheexpress, written
permission of theEPA.
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Table3-2 summarizes the surfacesediment and porewater samples proposed to be collected from
ReachB.

3.1.2.2 Subsurface Sediment Sampling

Subsurface (0 to 152em) sediment core samples willbe collected from four of the surface
sediment sampling stations(for a total of 5 samples, including one duplicate sample) within the
boundaries of ReachB to evaluate the vertical extent of sediment contamination. All subsurface
sediment samples representing the 0 to 90 em horizon will be analyzed for TAL metals, titanium,
BNAs, PCBs, pesticides, organotins, TOC, and grain size. Sediment core samples representing
the horizon between 90 and 152 ern Will be archived for potential future analysis if the maximum
depth of contamination cannot be established based on the upper analytical interval.

Table 3-2 summarizes the subsurface sediment samples proposed to be collected from ReachB.

3.1.3 River Reach C

3.1.3.1 Surface Sediment Sampling

A total of22 surface (0 to 10 em) sediment stations (for a total of23 samples, including one
duplicate) will be sampled within the boundaries ofReach C (RM 6.0 to RM 7.0; Figure 3-4). All
surface sediment samples will be analyzed for TAL metals and BNAs. Facilities are present in
Reach C that routinely handle(d) compounds containing BNAs (WESTON, 1997). Consequently,
all surface sediment samples collected within this reach will be analyzed for these semivolatile
organic compounds. In addition, all surfacesediment samples will be analyzed for TOC and grain
size, which will be used in the interpretation of data.

A total ofeight of the surfacesediment stations (for a total of9samples, including one duplicate)
will be analyzed for PCBs, organotins, and titanium. The analyses for these compoundswill be
conducted on samples collected approximately every 0.5 river mile to evaluatethe potential
distribution of these analytes in river sediment, as well as in areas where their handling or use has
been documented (see WESTON, 1997). A total ofnineofthe surfacesediment stations (for a
total of ten samples, including one duplicate) will also be analyzed for pesticides. The analyses fer
these compounds will be conductedon samples collected approximately every 0.5 river mile to
evaluate the potential distribution ofthese analytes in river sediment, as well as in areas where
their handling or use has been documented (see WESTON, 1997).

Additional sediment volume will be collected for sevenporewater analyses at six organotinbulk
chemistry surface sediment sampling locationswithin this reach; the porewater samples will be
analyzed for TALmetals and organotins.

Table3-3 summarizes the surfacesediment and porewater samples proposed to be collected from
ReachC.

Thisdocumentwasprepared by Roy F. Weston, Inc. expressJyfortileEPA It shall not be disclosed in whole or in part without the express, written
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3.1.3.2 Subsurface Sediment Sampling

Seven subsurface (0 to 152ern) sediment core samples will be collected from sevenof the surface
sediment sampling stations within the boundaries ofReach C to evaluate the vertical extent of
sediment contamination. Sixof these subsurface sediment samples representing the 0 to 90 em
horizon will be analyzed for TAL metals, titanium, BNAs, PCBs, pesticides, organotins, TOC,
and grain size. One of the seven subsurface sediment samples will be analyzed for TAL metals,
BNAs, pesticides, TOe, andgrainsize. Sediment core samples representing the horizon between
90 and 152 ernwill be archived for potential future analysis if the maximum depthof
contamination cannot be established based on the upper analytical interval.

Table 3-3 summarizes the subsurface sediment samples proposed to be collected from Reach C.

3.1.4 River Reach D

3.1.4.1 Surface Sediment Sampling

A total of41 surface(0 to 10em) sediment stations (for a total of 43 samples, including two
duplicates) will be sampled within the boundaries ofReach D (RM 7.0 to RM 8.0; Figure 3-5).

-;, All surface sediment samples will be analyzed for TAL metals and BNAs. Facilities are present in
Reach D that routinely handle(d) or manufacture(d) compounds containing BNAs, metals, and
other organic chemicals (WESTON, 1997). Consequently, all surface sediment samplescollected
within this reachwill be analyzed for these organic and inorganic chemicals. In addition, all
surface sediment samples will be analyzed for TOC and grain size, which willbe used in the
interpretation ofdata.

A total of 14 of the surface sediment stations (for a total of 16 samples, including 2 duplicates)
'will be analyzed tor pesticides to evaluate the potential distribution of theseanalytes in river
sediment. A total of 12 of the surface sediment stations (for a total of 14samples, including two
duplicates) will also be analyzed for PCBs, and a total of 17 of the surface sediment stations (for a
total of 19 samples, including two duplicates) will be analyzed for organotins and titanium. The
analyses for these compounds will be conducted on samples collected approximately every 05
rivermile, as well asJin areas where their handling or use has been documented (see WESTON, ­
1997).

Additional sediment volume will be collected for five porewater samples at five of the organotin
bulk: chemistry surface sediment sampling locations within this reach; the porewatersampleswill
be analyzed for TAL metals and organotins.

Table3-4 summarizes the surface sediment and porewater samples proposed to be collected from
ReachD.
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Willamette RiverSAP

3.1.4.2 Subsurface Sediment Sampling

Section 3

Subsurface (0 to 152 ern) sediment core samples will be collected from nine of the surface
sediment sampling stations (fora total often samples, including one duplicate) within the
boundaries of ReachD to evaluate the vertical extent of sediment contamination. All subsurface
sediment samples representing the 0 to 90 em horizon will be analyzed for TAL metals, BNAs,
TOC, and grain size. Seven subsurface sediment stations (for a total of 8 samples, including one
duplicate) will also be analyzed for PCBs and pesticides, while six of the subsurface sediment
samples will be analyzed for titanium and organotins. Sediment core samples representing the
horizon between 90 and 152 em will be archived for potential future analysis if the maximum
depthofcontamination cannot be established based on the upper analytical interval.

Table 3-4 summarizes the subsurface sediment samples proposed to be collected from ReachD.

3.1.5 River Reach E

3.1.5.1 Surface Sediment Sampling

")

A total of32 surface (0 to 10 em) sediment stations (for a total of35 samples, including
3 duplicates) will be sampled within the boundaries ofReach E (RM 8.0 to RM 9.5; Figure3-6).
All surface sediment samples will be analyzed for TAL metals and BNAs. Facilities are presentin
Reach E that routinely handle(d) or manufacture(d) compounds containing BNAs and metals
(WESTON, 1997). Consequently, all surface sediment samples collected within this reachwill be
analyzed for these organic and inorganic chemicals. In addition, all surface sediment samples will
be analyzed for TOC and grain size, which will be used in the interpretation ofdata.

A total offive ofthe surface sediment stations (for a total of8 samples, including 3 duplicates)
will be analyzed for pesticides to evaluate the potential distribution of these analytes in river
sediment. The analyses for these compounds willbe conducted on samples collected
approximately every 0.5 river mile.

A total of 13 of the surface sediment stations (for a total of 16 samples, including 3 duplicates)
will be analyzed for PCBs to evaluate the potential distribution ofthese analytes in river sediment.
The analyses for thesecompounds will also be conducted on samples collected approximately
every 0.5 rivermile, as well as in areaswhere their handling or use has been documented (see
WESTON, 1997).

In addition, 19 of the surface sediment stations (for a total of22 samples, including 3 duplicates)
collected near the boat maintenance facilities where painting or hull scraping activities have
occurred will be analyzed for organotins and titanium to evaluate the potential distribution of
these compounds in the Willamette River sediment. The analyses for these compounds will be
conducted on samples collected approximately every0.5 rivermile, as well as in areas where their
handling or use has been documented (see WESTON, 1997). Additional sediment volume will be

Thisdoc:umeIll wasp-eparedbyRoy F. Weston, Inc.expresslyfor the EPA It shallnot bedisclosed in wholeor inpart withouttheexpress, written
permission of theEPA
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collected for porewater analysis at sixof these organotin bulk chemistry surface sediment
sampling locations (for a total of seven samples, including one duplicate) within this reach; the
porewatersamples will be analyzed for TALmetals and organotins.
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Willamette RiverSAP Section 3

3.1.5.2 Subsurface Sediment Sampling

Table 3-5 summarizes the subsurface sediment samples proposed to be collected from ReachE.

Thisdoauneat wasprepared by Roy F. Weston, Inc.expressly forthe EPA It shallnot be disclosedin wholeorin part without the express, written
permission ofthe EPA

Table 3-5 summarizes the surface sediment and porewater samples proposedto be collected from
ReachE.

30 July 19973-7

Twelve subsurface (0 to 152 ern) sediment core samples willbe collected from 12 of the surface
sediment sampling locations within the boundaries of Reach E to evaluate the vertical extentof
sediment contamination. All subsurface sediment samples representing the 0 to 90 ern horizon
will be analyzed for TAL metals, BNAs, TOC, andgrain size. Nine ofthe subsurface sediment
samples will be analyzed for organotins and titanium, while eight subsurface samples will be
analyzed for PCBs. Four subsurface sediment samples will be analyzed for pesticides. Sediment
core samples representing the horizon between 90 and 152 em will be archived for potential future
analysis if the maximum depth of contamination cannot be established based on the upper
analytical interval.
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SECTION 4

METHODS AND PROCEDURES

4.1 SAMPLING AND ANALYTICAL METHODS

4.1.1 Surface Sediment Sampling

Surface (0 to 10ern) sediment for chemical testingwill be collected in accordance with Puget
Sound Estuary Program(PSEP) protocols (pSEP, 1986withupdates). Samples will be collected
using a modified 0.1 m2 van Veen grab sampler. The sampler will be deployed from a sampling
vessel of adequatesizeusing a hydraulic winch system rigged to minimize the twisting forces on
the sampler during deployment. The descent of the van Veenwill be controlled by onboard

I

personnel at a rate of approximately I ft/sec to minimize wake and probability of improper
orientation upon contact withthe bottom. Depth to sediment, stationcoordinates. and time will
be recorded at the moment the grab sampling device contacts the bottom. The grab sampler will
be retrieved at a rate of approximately I ft/sec to minimize potential disturbance of the sediment
surface within the sampler.

Uponretrieval, the van Veenwill be braced onboard in an upright position using wooden blocks.
The accessflaps will be opened andthe overlying water will be slowly removed using a siphon. If
excessive water leakage is evidenced by lackof an overlying water layer or excessive water
turbidity is observed, the sample will be rejected prior to any additional characterization. For grab
samples initially acceptedbased on minimal water leakage and turbidity, the condition ofthe
collected sediment will be visually characterized per the following criteria to determine overall
sample acceptability:

• Sediment is not pressed against the inside top of or extruding from the sampler.

..
:.~.

:....i::i

•

•

Sediment surface appears to be relatively undisturbed (i.e., flat withminimal
wiI1I]owing).

Minimum penetration depths are achieved:

Medium-coarse sand- 4 to 5 em
Fine sand- 6 to 7 em
Silts/clays - 10 em

I,: .

•

Samples that do not meet anyone of the above criteriawill be rejected and the stationwill be re­
sampled. Locations at which a 10-em penetration depth cannotbe consistently obtained due to
the physical characteristics of the sediment will be represented by the maximum obtainable depth.
Corrective actions that may be employed in the field to address potential sampler overfilling or

Thisdocument wasprepared by RoyF. WeslOII, Inc.expressly forthe EPA. It sbalI Dot bedisclosed inwholeor in part withoutthe express, written
pennission of the £PA.
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"~"""'-."-.). _.~ .
consistent under-penetration include the removal or addition ofweights or buoys to the van Veen
to addressthese problems. After a grab sample is deemed acceptable, the following observations
will be recorded on the field sample record forms (see Section4.3):

0;.:

;::::.

• Sediment penetration depth (nearest 0.5 ern) based on sediment depth at the center of
the grab.

• Physical characteristics of the surface sediment, including color, texture, presence of grit
or paint chips, and presence and type of biological structures, other debris, sheens, or
odors.

• Physical characteristics of the vertical profile, including changes in sediment
characteristics and presence and depth of potential redox layers, or layers of sandblast
grit or paintchips.

•

Sediment will be removed from the van Veen grab sampler using decontaminated stainless-steel
spoons or trowels, placed in stainless-steel soup pots, and homogenized using a power drill fitted
with a stainless-steel mixing paddle (necessary becauseof the relatively large volumes of sediment
required for analyses and it ensuresbetter mixing). All subsamples for laboratoryanalysis will be
placed in labeled, laboratory-cleaned sample jars. Carewill be taken to ensure that sediment in
contact withthe inside of the van Veen, as well as anylarge items ofdebris, are excluded from the
samples for laboratory analysis.

At stations at which sediment will be collected for bulksediment chemistry and conventionals, and
porewaterfor both organotins and metals analyses, approximately four acceptable van Veen grabs
(or about 8 liters of sediment) are anticipated to be required. This assumption is based on a
collection volume of approximately 2 litersof sediment per grab, with 2 liters required for bulk
sediment analyses and 6 liters of sediment required to obtain 1.5 liters of porewater (as a
conservative estimate, porewater is assumed to constituteonly25 percent of the sediment
volume). Where porewateranalyses are limited to organotins, only two sediment grabs (4 liters
less ofsediment or 1 liter less of porewater) are estimated to be required. The numberof van
Veengrabs will be adjusted upward it: as previously described, consistent 10-cmgrabs cannot be .
attained due to substrate composition.

4.1.2 Subsurface Sediment Sampling

Subsurface sediment sampling will be conducted usinga 3-inch-diameter gravitycorer. The
gravitycorer will be configured with a core barrel capable ofrecovering 5-foot cores
(approximately 152cm) and will weighabout 500 poundswhen empty. The samplerwill be
deployed from a sampling vessel ofadequate size using a hydraulic winch systemriggedwith
swivel tackle to minimize the twisting forces on the sampler during deployment. Once the
sampler is deployed, a winch capable oflifting approximately 2,500 pounds willbe required to

Thisdoannent waspreparedby Roy F. Weston, Inc.expre:ss1y for theEPA It shall not be disclosedin whole orin part without the exprca, wriuen
permission ofthc EPA
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•

overcome the weight of the sediment in the sampler and the friction exerted onthe sides of the
corebarrel.

It should be noted that gravity corer samplers tend to experience greaterdifficulty penetrating
coarser sediment (e.g., sand). Because sediment grainsizewithin the Willamette River tends to
become increasingly coarser towards the mouth ofthe river, the subsurface sediment sampling
phase will commence at the farthest downriver sampling locations (i.e., Reach A) to determine the
potential limits ofadequate sampler penetration and recovery. It is currently proposed that
sediment collected from 0 to 90 em(3.0 feet) be submitted for chemical analysis basedon
anticipated recovery depths and sediment volume requirements for laboratory analysis, and that
the remaining sediment (i.e., 90 to 152 em[5 feet]) be archived for potential future chemical
analysis. However, if limited sediment penetration or recovery is consistently encountered at the
downriver locations, thenthe proposed core interval for chemical analysis may be adjusted
downward (e.g., from 0 to 60 em or 2.0 feet). Such a contingency action would be implemented
following consultation with theEPAWorkAssignment Manager0NAM).

Thedescent ofthe gravity corerwill be controlled by an onboard winch operator at a rate of
approximately 1 ft/sec to minimize wake and probability ofimproper orientation upon contact
with the bottom. Depth to sediment, station coordinates, and timewill be recorded at the moment
the gravity core sampling device contacts the bottom. The gravity corerwill be retrieved at a rate
of approximately 1 ft/sec to preserve the integrity of the sample (i.e., minimize the potential for
washout).

Upon retrieval, the gravity corewill be braced horizontally onboard byfield personnel and
stabilized with wooden blocks. The nosepiece and eggshell core catcherwill be removed and a
polyethylene cap will be placed over the bottom ofthe acetate core liner andsecured with tape.
Theacetatecore liner will thenbe removed from the cure barrel and raised vertically with the
bottom-side-down. A second polyethylene cap will be secured over the top of the core liner and
the station number will be written on boththe top of the cap and the side of the liner. Any

. overlying water will be drained by drilling a holein the core linerslightly above the
sediment/water interface. The depthto sediment fromthe top ofthe coring tubewill be measured
and recorded. Collected cores will be fixed vertically to a secured point on the sampling vessel
(e.g., a railing or bulkhead) withheavy gauge rope for temporary storageuntil processing.

Coreprocessing will be conducted either onboard the sampling vessel or at an onshore location
with adequate facilities. Sediment from eachcore will be extruded onto a decontaminated 5-foot
stainless-steel tray by elevating the tubeat an angle. Ifsediment is seized within the linerdue to
over-compaction and/or coarse grain size, the linerwill be tapped witha rubber mallet to loosen
the sediment fromthe core liner. Care will be taken to ensurethat samples areextruded as slowly
as possible to maintain the cylindrical form of the core. Oncethe core sediment is extruded onto
the tray, the following observations will be recorded on the field sample record forms (see Section
4.3):

Thisdocumalt wasprepared by RoyF.weston, Inc. expressly forthe EPA Itshallnot be disclosed inwhole or inpartwithoutthe express, written
permission of the EPA
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Sediment will be removed from the stainless steel tray using decontaminated stainless-steel spoons
or trowels, placed in 60-quart stainless-steel container, and homogenized using an electric drill
fitted with a stainless-steel mixing paddle. All samples will be placed in labeled, laboratory­
cleaned sample jars. Carewill be taken to ensurethat anylarge items ofdebris are excluded from
all samples.

•

•

Physical characteristics of the subsurface sediment, including color, texture, presence of
anthropogenic material (e.g., sandblast grit, paint chips), and presence and type of
biological structures, other debris, sheens, or odors.

Physical characteristics of the vertical profile, including changes in sediment
characteristics and presence and depth of potential redox layers or layers ofproduct,
sandblast grit, or paint chips.

::-1
'j

---1
.. !

•

Sediment collected from the 0- to 90-cm interval with be analyzed for bulk sediment chemistry
per Section3, andconventionals, which will require approximately 2 liters ofsediment. It is
anticipated that onlyonecorewill be required to be collected at eachstation to meet this volume
requirement, as 3 feet of sediment in a 3-inch core provides approximately 5.5 liters of sediment.

4.1.3 Station Positioning Requirements

A differential global positioning system (DGPS) is the preferred surveying system for samples
collected from a sampling vessel. TheDGPS consists ofa GPS receiver mounted at a fixed point
(e.g., top ofA-frame or sampling platform) on the vessel anda differential receiver locatedat a
horizontal control point. At the control point, the GPS position is compared to the known
horizontal location. Offsets or biases are identified and used to develop correction factors, which
are sent to the GPS receiver located on the vessel. DGPS is typically accurateto within I to 3
meters, depending on satellite position. The GPS provides the operatorwitha listing oftime
intervals during the day when accuracies are decreased, so theseperiods can be avoided, if
possible. IfDGPS is not available, a hand-held GPS unit (if available from EPA) will be used to
document station positions. The accuracy ofthis system is several hundred feet.

The exact locations of the proposed subtidal sampling locations will be determined in the field
based on visual markers, such as shoreline features and channel markers, and depth to bottom (for
targeting sideslope andchannel stations), whichwill be measured using an onboardfathometer.
Bottom depths will be tidally corrected in the field. Once"on-station," the DGPS will be used to
recordactual station positions. It is anticipated that these data will be-reported in State Plane
Coordinates; latitude and longitude will also be reported, if the sampling vessel contractor has this
capability.

Thisdocument was preparedby RoyF. Weston, Inc. expresslyfor the EPA It shall not be disclosedin wholeor in part without the expra;s, wriaen
permission of the EPA
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Willamette RiverSAP

4.2 SAMPLE HANDLING, PACKAGING, AND SHIPMENT

4.2.1 Sample Containers

Section 4

4.2.2 Sample Packaging

•

To preserve sample integrity, proper sample containers will be used for parameters designated in
this program. Precleaned sample containers will be obtained from the analytical laboratory or a
scientific supply vendor. Containers will be precleaned per the requirements in EPA guidance
documents (EPA, 1989).

Container requirements vary according to analyte, sample matrix, and hazard classification. It is
anticipated that samples collected for the project will be low hazard. Table 4-1 summarizes the
type andnumber of sample containers required for the sampling program.

r

Custody seals and completed EPA sample tags will be placed on each sample container. Sample
containers will then be placedin a resealable plastic bag and placed in an appropriate shipping
container (steel-belted cooler) lined with a polyethylene bag. Sufficient vermiculite will be added
to prevent breakage of sample containers andto absorb spills in the event of breakage. Double­
bagged icewill be placed on top of the vermiculite ifcooling is requiredfor sample preservation.
The polyethylene bag will then be twisted shut and secured. Region X Field Sample Data Sheets,
Chain-of-Custody forms, ContractLaboratory Program (CLP) Traffic Report forms, and any
other pertinent sampledocumentation will be placed in a resealable plastic bagand taped to the
inside coverofthe cooler. Custody seals will be placed on the front and backof the cooler, and
the coolerwill be taped shut.

4.2.3 Sample Shipment

Shipping and handling of samples will be done in a manner that protects boththe sample integrity
and shipment handlers from the possible hazardous natureofthe samples. Samples will be
shipped byFederal ExpressPriorityOne airservice. Packaging, marking, labeling, and shipping
of samples will comply with regulations promulgated by the International AirTransport
Association regulations. Detailed requirements are discussed in the CLP User's Guide (EPA,
1991).

WESTON will establish an accountto provide return delivery of coolers from the laboratories.
Return delivery will be by surface transport, ifpossible. Written return shipping instructions will
be provided to the laboratorywhensamples are delivered, specifying carrier names and account
numbers for return of coolers.

ThiscIocumaJl wasprepared by RoyF. Weston, Inc.expressly forthe EPA It sballnotbedisclosed inwhole or inpart without the express, written
permission ofthc EPA

97-S71w.doc
DCN4000-19-36-AAAF

4-5 30 July 1997

SCOEPA00028931



wittamette RiverSAP Section 4

4.3 DOCUMENTATION

4.3.1 Field Documentation

All pertinent field information will be recorded in ink in a bound logbook. At a minimum, the
following information will be recorded in the daily logbook:

Date and time ofentry (24-hour clock)

Thisdocument waspreparedby RoyF. Weston, Inc. expressly for !heEPA Itshall not be disclosed inwholeor inpart withoutthe express,written
permission ofthc EPA

Sample documentation forms for laboratory analyses will be obtainedthrough theEPA Regional
Sample Control Coordinator (RSCC). .

Field samplerecords specific to eachtype ofsampling activitywill also be maintained by field
personnel. An example sediment collection field form is provided in Appendix A Additional
information that will be documented on these field samplerecords includes sample numbers and
station identifiers, and for sediment collected from a sampling vessel, the name ofthe sampling
vessel and subcontractor, actual sample coordinates, tidal information, the depth to sediment (i.e.,
water depths and tidally correctedmudline elevations), and the observations described in Sections
4.1.1 and 4.1.2.
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30 July 19974-6

Weather conditions

Variations, ifany, from required sampling protocols and reasonsfor deviations

Anyother observations useful in reconstructing field activities.

Generalmethodsofsample collection

On-site visitors, ifany

Project nameand location

Time and durationof daily sampling activities

Project number

Name ofperson making field entriesand other field personnel

Levels ofpersonal protection
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4.3.2 Sample Designation and Labeling

All samplescollected will be assigned a unique WESTON identification code based on a
consistent sample designation scheme. The sample designation scheme is designed to suit the
needs of the field staff, data management and data users.

All samples will consist of four components separated by a dash. These components are site ill,
mediacode, station code, and sample type. The sample designation schemeis as follows:

Site ill

SS

Media Code

MM

StationCode

SSsss

SampleType

t ddd I

The four components are described in the following sections.

Site ill

The site ill component is a two-letter code that designates the specific Site Investigationsample.
The site ill code assigned for this investigation is WR for Willamette River.

Media Code

The mediacode is a two-character code that defines the media type of the sample. The media
codes designated for this project are as follows:

r :
~ - .

sn

PW

Station Code

Sediment

Porewater (Note: Porewater will be extractedfrom surface sediments by
the contracted laboratory, but the sediments designated for extraction will
be assigned the "PW" mediacode in the field.)

,-.,:

'"' -:

f.,'..

L:'"

t.·:,;

•••t~-:

The station code component is a five character code that uniquely identifies the samplingstation.
The two-character"SS" code assigned for this investigation is "Sl),' followed by a three-digit
"sss" numbering scheme (e.g., 001, 002, etc.).

Sample Type

The sample type component has three parts: a sample type field "t,' a sample depth field "ddd, "
and a core sample field "i." The single character "t" indicates a sample type having one ofthe
following two values:

o-Field sample
1 - Field duplicate

Thisdocumentwaspr-epated by RoyF. Weston, Inc. expresslyfor the EPA It shallnotbe disclosed in wholeor in part withoutthe express, written
permission ofthe EPA
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The three-character "ddd" is a depth indicator, where the sample collection depth is represented
bythe top of the sampling interval in tenths offeet.

The "i" field is a single-digit component that will be used for sediment core samples collected
from the samestation as surface (0 to 10 ern) sediments. The letter "A" will be assigned to core
samples representing the top interval sampled (e.g., 0 to 3 feet).

Examples

Examples ofcomplete sample numbers with descriptions are as follows:

WR-SO-S0004-0000: A surface (0 to 10em) sediment sample collected from Station
SOOI4.

WR-SO-SOO17-1000: A duplicate surface (0 to 10 ern) sediment sample collected from
Station S0017.

'WR-PW-S0020-0000: A surface sediment porewater sample collected from Station
S0020.

WR-SO-S0004-0000A: A subsurface sediment sample (representing the subsurface
horizon startingat 0 foot) collected from Station S0004.

4.3.3 Chain-of-Custody Procedures

Sample custodyis a critical aspect of environmental investigations, particularly when the data may
be used in litigation. The possession and proper handling of samples must be traceable from the
time the samples are collected until the data have been accepted for analysis so that re-analyzes
may be conducted without concern for possible introduction ofcontaminants.

The purpose ofcustody procedures is to provide a documented, legally defensible record that can
be used to follow the possession andhandling of a sample from collection through analysis. A
sample is in custody if it is:

...;~ 0'

.~!
·1

;:-·1
>1
'.::.!

'''!]
1

• In someone's physical possession or view, and/or

• Secured to prevent tampering, and/or

• Secured in an area restricted to authorized personnel.

•

4.3.3.1 Field Custody Procedures

Sample control and chain-of-custody procedures in the field and during shipment willbe
performed in accordance with the procedures in the CLP User's Guide (EPA, 1991).

This document was prepared by RoyF. Weston, Inc.expressly forthe EPA Itshallnot bectiscJosed inwholeor inpart without the express, written
permission of the EPA
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Each sample will be assigned a unique identifying number. Labels will be filled out in waterproof
ink prior to sample collection to minimize containerhandling. Sample label and chain-of-custody
forms will include the following information:

• Name of sampler

• Date and time of sample collection

• Sample number

• Sample matrix and how collected (i.e., grab, composite)

• Preservation method

• Analyses required

~ Sample documentation forms tor laboratory analyses will be obtained throughthe EPA RSCC.
f': Examples of sample documentation forms were provided in Appendix B ofthe QAPP (WESTON,

1994). InternalWESTON sample names will not be placed on the chainof custodies or sample
bottles.

4.3.3.2 Laboratory Custody Procedures

• Laboratoriessupporting this project shall have custody procedures commensurate with the EPA
RegionX Manchester Laboratory SOP, the EPA ContractLaboratoryProgram Statement of
Work (CLP SOW), or Special Analytical ServicesBasic Ordering Agreement (SASBOA). These
proceduresdocument and describe the acceptance, internal transfer, and final reportingof
samples.

4.4 EQUIPMENT DECONTAMINATION
..

?

; .~.

•

Equipment decontamination will be required to prevent contamination of clean areas and cross­
contamination of samples, and to maintain the healthand safety of field personnel.
Decontamination of all sampling equipment will be required.

Dedicated or disposable sampling equipment will be used whenfeasible to reduce the possibility
of sample cross-contamination. WESTON will attempt to have sufficient sampling equipment
available to allowfor decontamination at the end ofeach day rather than between individual
samples; however, some equipment, such as the van Veen grab sampler, will require
decontamination betweeneach sampling location. Equipment that cannotbe effectively
decontaminated (e.g., siphon tubing) will be disposed of after each sampling event. Equipment
that is likely to requirefield decontamination includes, but is not limited to:

This doc:umen1 waspreparccI by RoyF. WeslOD, Inc.expressly for theEPA It shallnotbe disclosed inwhole or inpartwithout the express, written
permission of theEPA
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•

•

Stainless-steel trowels andspoons

Stainless-steel mixing bowls and soup pots

• van Veen grab sampler

• Acetate core liners

• Stainless-steel mixing paddle I
.. 1

The field decontamination procedure for sampling equipment such as those items listed above will
consist of the following steps:

1. Liquinox detergent wash(or some other non-phosphate detergent)

2. Tapor seawater rinse

3. Deionized water rinse

4. Air dry, ifpossible, awayfrom potential sources ofcontamination (e.g., splashes)

5. Wrap or cover inaluminum foil (shiny sideout)

6. Storein plastic bags (when possible)

Solvents (i.e., methanol and hexane) will be available for use in the decontamination process if
sticky residues are encountered. Ifused, solvent rinses would occur between steps (2) and (3)
listed above.

4.5 INVESTIGATION·DERIVED WASTE

All efforts will be made to minimize investigation-derived waste (IDW) that cannot be disposed of
as solid waste. Disposal of personal protective equipment and disposable sampling equipment will
be double-bagged andtreated as solid waste. Decontamination water containing methanol and
hexane will be considered hazardous waste. To minimize generationofhazardous
decontamination water, it will be used sparingly and separated from non-hazardous
decontamination water (e.g., containing onlyAlconox). All hazardous IDW will be handled and
disposed of in an EPA-approved manner.

This document wasprepared by RoyF. Weston, Inc.expressly for the EPA. It shallnotbedisclosed in wholeor in part withoutthe express, writtal
permission of tileEPA.
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SECTIONS

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Field and laboratory quality assurance/quality control (QNQC) will be based on the EPA-
approved QAPP (WESTON, 1994). r

5.1 FIELD QAlQC SAMPLES

Field QC samples will consist of sample duplicates. Field duplicate samples are designed to
monitor overall sampling and analytical precision. Blind field duplicates will consist of an
homogenized sample that is split into two sample aliquots. Field duplicate frequency will be 5
percent of each matrix collected or once per sampling event, whichever is more frequent.
Samples will be assigned unique numbers and will not be identified as duplicates to the laboratory.
Table 5-1 presents field QAlQC samples to be collected.

5.2 LABORATORY QAlQC SAMPLES

The quality of analytical data is controlled by the frequency and type of internal quality control
checks developed for each analysis type. Laboratory results will be evaluated by reviewing results
for analysis of method blanks, matrix spikes, duplicate samples, laboratory control samples,
calibrations, performance evaluation samples, interference checks, etc., as specified in analytical
methods.

5.2.I Method Blanks

Method blanks usually consist oflaboratory reagent-grade water treated in the same manner as
the sample (e.g., digested, extracted, distilled, etc.) thenanalyzed and reported as a standard
sample. The analysis of method blanksservesas a check on reagentsand equipment to ensure
that theyare contaminant-free.

5.2.2 Surrogate Compound Recovery

Surrogate compounds are organiccompounds similar to the anaiytes ofinterest in chemical
composition, extraction and chromatographic properties, but are not normally found in
environmental samples. These compounds are spiked into laboratory samples for VOC, BNA,
and PCB analyses. Percent recoveries are calculated for eachsurrogate compound in each
sample. These recoveries give an indication of the accuracy of the analytical method.

This document wasprepared by RoyF. Weston, Inc. expressly forthe EPA ItshallDOtbedisclosed in wholeor inpart without the express, written
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Willamette RiverSAP

5.2.3 Matrix Spikes

Section 5

•

A matrix spike is an aliquot of a field sample that is fortified (spiked) with the analytes of interest
and analyzed withan associated sample batch to monitor the effects of the field sample matrix
(matrix effects) on the analytical method.

Samples for matrix spike and matrix spike duplicate analysis will be designated by the WESTON
field coordinator. QC samples will be selected based on visual and field monitoring results. An
effort will be made to ensure that QC samples are representative ofthe samples analyzed (i.e., the
most contaminated or cleanest samples will not be selected).

5.2.4 Laboratory Duplicate Samples

Duplicate samples are obtained by splitting a field sample into two separate aliquots in the
laboratory and performing two separate analyses on the aliquots. The analysis of laboratory
duplicates monitors sample precision.

Samples for laboratory duplicate analysis will be designated by the WESTON field coordinator.
QC samples will be selected based on visual and field monitoring results. An effort will be made
to ensure that QC samples are representative of the samples analyzed (i.e.• the most contaminated
or cleanest samples will not be selected).

5.2.5 Laboratory Control Samples

A laboratory control sample is identified to the analyst so that it is used to checkthe accuracyof
an analytical procedure. It is particularly applicable when a minor revision or adjustment has been
made to the analytical procedure or instrument. Known samples are usually analyzed along with
blind samples to monitor performance. Continuing calibration verification analysis maybe used as
a laboratory control when specified bythe analytical method.

5.3 QUANTITATION LIMITS
J

Quantitation limit goals for the sediment and porewater sampling events are presented in
Tables 5-2 and 5-3. respectively. Actual analyte detection limits are matrix- and sample­
dependent and may be higher depending upon sample moisture content, analytical interferences.
and anyrequired sample dilutions. The laboratories will makebest efforts to achieve quantitation
limit goals. Additional sample cleanup steps or method modifications may be required in some
cases. The quantitation limits were selected to ensure that data couldbe directly comparedwith

, existing sediment andporewaterscreening values.

Thisdocument waspreparedby Roy F. Weston, Inc.expresslyfortheEPA It shall not bedisclosed in wholeor inpart without theexpress, written
permission of theEPA
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SECTION 6

HEALTH AND SAFETY

Prior to beginning field work for this project, a detailed project-specific Health and Safety Plan
(HASP) will be prepared by WESTON. Thisplanwill detail all the chemical, physical, and
biological hazards that may be encountered while on-site performing the tasks outlined in this
plan.

Thisdoc:umem wasprepared by Roy F. WSOIl, Inc:. expressly for the EPA It shallnot bedisclosed in wholeor in part withoutthe express, written
permission of the EPA

I
I
I
L.
~

I
I
~

I
I
I
I
II
I

97·S71w.doc
DeN 4OOQ-19·36-AAAF

6-1 30 July 1997

SCOEPA00028939



O·: ..,.
~·'r·:.

•

SECTION 7

SCHEDULE

Figure 7-1 provides the schedule for the Willarnette River SIs.

This document was prepared by Roy F. Weston, Inc.expressly for theEPA It shallnotbe disclosed in wholeor inpart withoutthe express, written
permission ofthc EPA. .

':~~"

97-S7Iw.doc
DeN 4000-19·36-AAAF

7-1 30 July 1997

SCOEPA00028940



SECTIONS

REFERENCES

Caldwell, J.M., and M.C. Doyle. Sediment Oxygen Demand in the Lower Willamette River,
Oregon, 1994. U.S. Geological Survey, Water-Resources Investigations Report 95-4196. 1995.

EPA (U.S. Environmental Protection Agency). 1991. User's Guide to the Contract Laboratory
Program, OSWER Directive 9240.0-01D, January 1991.

EPA. 1989. Specifications and Guidance for Obtaining Contaminant-Free Sample Containers,
OSWER Directive 9240.0-05, July 1989.

FaIT, R.A., and D.L. Ward. Fishes of the Lower Willamette River, Near Portland, Oregon. Fishes
of the Willamette River - Draft. Oregon Department ofFish and Wildlife, Research and
Development. Clackamas, Oregon. 1991.

Massey, J. 1992. Fishery Biologist, Oregon Department ofFish and Wildlife, Clackamas,
Oregon, personal communication with R. Sturim, Roy F .Weston, Inc., Seattle, Washington. May
29, 1992.

Melcher, K. 1992. Fishery Biologist, Oregon Department ofFish and Wildlife, Clackamas,
Oregon, personal communication with R. Sturim, Roy F .Weston, Inc., Seattle, Washington.
May 28, 1992.

PSEP (Puget Sound Estuary Program). 1986 with updates. Recommended Protocols for
Measuring Selected Environmental Variables in Puget Sound, "Prepared for U.S. EPA, Region X,
Office ofPuget Sound, Seattle, WA:, and U.S. Army Corps ofEngineers, Seattle District, Seattle,
WA. March 1986.

WESTON (Roy F. Weston, Inc.). 1997. Executive Summary ofHistorical Sediment Data, Site
Investigation, Portland Harbor Area of the Willamette River. Prepared for the U.S.
Environmental Protection Agency by Roy F. Weston, Inc. June 1997.

WESTON. 1994. Site Inspections-Multiple Sites, Quality Assurance Program Plan. March
1994.

;~~~~.~~.~~~~~-~~ .~,.

f~
""...:!-,...'" ,"
; . '~-".~-':..-:

'l"

. .

f:~~' .".
",

.: .; .

. ~.,. -: ;

Thisdocument wasprepared by RoyF. WestOll, Inc.expressly forthe EPA. It shallnot be disclosed inwholeor inpart withoutthe express, written
permission of the EPA.

97·S7 Iw.doc
DCN4OO0-19-36-AAAF

8-1 30 July 1997

';'.--.:'

j~':~'.'''' .:.:".

;..; .~ ,

SCOEPA00028941



..: ,J,I:: e" , ,,'
"0: ; ,i oJ l;:r:-,,·,

Table 3-1-Reach A Sampling Locations and Analyses

..' ,-, '''''. ~r:l:.
" "l:1 j '0 do' ,

'r~

Analysis

Sample Elevation Organo-
Sample Number Location Depth (bgs) (ft MLLW) TAL Metals Titanium BNAs PCBs Pest. tins TOC Grain Size

Surface and Subsurface Sediment

WR-SD·SD001 -0000 Willamelte River 0-10 em < -2 X X X X X X X X
WR·SD-SD002 -0000 Willamelte River 0·10 em < -2 X X X X
WR-SD-SD003 -0000 Wlllamelte River 0·10em <-2 X X X X
WR-SD-SDOO4 -0000 Wlllamelte River 0·10 em <-2 X I X X X X X X X
WR-SD-SDooS -0000 Wlllamelte River 0·10 em < -2 X I X X X
WR·SD-SDOO6 -0000 Wlllamelte River 0·10em < -2 X X X X
WR-SD-SD007 -0000 Willamelte River 0-10em <-2 x 0

X X X-
WR-SD-SDOO8 -0000 Wlllamelte River 0-10em <-2 X X X X
WR·SD-SDOO9 -0000 Wlllamelte River 0-10 em < -2 X X X X
WR-SD-SD010 -0000 Willamelte River 0·10 em < -2 X X X X
WR-SD-SD011 -0000 Willamelte River 0·10em < -2 X X X X X X X X
WR-SD-SD012 -0000 Wlllamette River 0·10 em < -2 X X X X X X X X
WR-SD-SD013 -0000 Willamette River 0-10em < ·2 X X X X
WR-SD·SD014 -0000 Willamelte River 0-10em < -2 X X X X
WR-SD-SD015 -0000 Wlllamette River 0-10em < -2 X X X X
WR-SD-SD016 -0000 Willamelte River 0-10em < -2 X X X X
WR-SD~SD017 -0000 Wlllamette River 0-10em <-2 X X X X

WR-SD·SD018 -0000 Wlliamette River 0-10em < -2 x X X X
WR-SD-SD019 -0000 Willamette River 0-10 em < -2 X X X X
WR-SD-SD020 -0000 Willamette River 0-10em < ·2 X X X X X X X X
WR·SD-SD020 -1000 Wlllamelte River 0-10 em < -2 X X X X X X X X
WR-SD-SD021 -0000 Wlllamelte River 0·10 em < -2 X X X X X X X X
WR-SD-SD022 -0000 Wlllamelte River 0-10em < ·2 X X X X
WR-SD-SD023 -0000 Wlllamelte River 0-10 em < -2 X X X X
WR-SD-SD024 -0000 Wlllamelte River 0-10em < -2 X X X X
WR-SD-SD025 -0000 Wlllamette River 0-10em < -2 X X X X
WR-SD-SD026 -0000 Wlllamette River 0-10 em <·2 X X X X

WR-SD-SD027 -0000 Willamette River 0·10em <-2 X X X X

WR-SD·SD028 -0000 Wlllamette River 0-10em < -2 X X X X

WR-SD-SD029 -0000 Wlllamette River 0·10 em < -2 X X X X

WR-SD-SD03O -0000 Willamette River 0-10em <-2 X X X X

WR-SD·SD031 -0000 Wlllamette River 0-10em <·2 x X X X

97-S1J.xls 3-t Page 1 of2 7129/97
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•
Table 3-1-Reach A Sampling Locations and Analyses

-
Analysis

I

Sample Elevation Organo-
Sample Number Location Depth(bas) Cft MLlWl TAL Metals Titanium BNAs PCBs Pest. lins TOC GrainSize

WR-SO-S0032 -oooo W1l1amette River 0-10 cm <-2 X X X X
WR-SO-S0033 -oooo Wlllamette River 0-10cm <-2 X X X X
WR·SO-S0034 -oooo W1l1amette River 0-10cm <-2 X X X X X X X X
WR-SO-S0035 -oooo Willamette River 0-10cm <-2 X I X X X X X X Xi

Subsurface Sediment

WR-SO-SOOO1 -OOOOA Wlllamette River 0-9Ocmb < -2 X X X X X X X X
WR-SO-SOOO4 -OOOOA Wlllamette River 0- 90cmb < -2 X I X X X X X X X
WR-SO-S0012 -OOOOA Wlllamette River 0-9Ocmb <-2 X X X X X X X X
WR-SO-S0015 -OOOOA W1l1amette River 0-9Ocmb <-2 X X X X
WR-SO-S0016 -OOOOA Wlllamette River 0- 90 cmb < -2 X X X X
WR-SO-S0022 -OOOOA Wlllamette River 0-9Ocmb < -2 X X X X

. WR-SO-S0031 -OOOOA Wlllamette River 0-9Ocmb < -2 X X X X

WR-SO-S0035 -OOOOA W1l1amette River 0- 90cmb < -2 X X X X X X X X

Sediment Porewater

WR-PW-SOOO1 -oooo seeSO-SOOO1 0-10cm" <-2 X X

WR-PW-SOOO4 -oooo see SO-SOOO4 0-10cm" <-2 X X

WR-PW-S0011 -oooo seeSO-S0011 0-10cm" <-2 X X

WR-PW·S0012 -oooo seeSO-S0012 o-10cm" < -2 X I X-
WR-PW-SOO2O -oooo seeSO-SOO20 0-10cm" <-2 X X

WR-PW-S0021 -oooo seeSO-SOO21.- 0-10cm" < -2 X X

WR-PW-S0034 -ooco see SO-SOO34 o-10cm" <-2 X j X

WR-PW-S0035 ooסס- seeSO-SOO35 o-10cm" <-2 X X

"Sediment samplingdepth fromwhich porewater will be extracted.

b90-152cm sedimenthorizonto be archived.

Sample numbersendingIn 1000 areduplicate samples.

" :!:
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Table 3·2-Reach B Sampling Locations and Analyses

!; .. ,~.....

97-S1I .xl. )-2

I Analysis

sample Elevalion TAL Organo-
sampleNumber Locallon DepthCblIsl 11ft MLLWl Melals Titanium BNAs PCBs Pest. Iins TOC GrainSiZE

Sur1llce Sediment.
WR~D038 -0000 WlllametleRiver 0·10cm < -2 X X X X
WR-SD-SD037 -0000 Winamette River 0-10em <-2 X X X X
WR-sD-SD038-0000 WillamelteRiver 0-10cm <·2 X X X X
WR-SD-SD039 -0000 WillametteRiver 0-10em < -2 X X X X
WR-SD-SD040 -0000 WillametteRiver 0-10cm < -2 X X X X
WR-SD-SD041-OOOO WlllamelteRiver 0-10cm <·2 X X X X
WR-SD-SD042 -0000 WillametleRiver 0·10cm < -2 X X X X
WR-SD-SD043 -0000 WlllametleRiver 0-10 cm < -2 X X X X
WR-SD-SD044 -0000 WillemelteRiver 0·10cm <·2 X X X X
WR-SD-SD045 -0000 WillamelteRiver 0-10 cm < -2 X X X X
WR-SD-SD046 -0000 WillamelteRiver 0-10cm < -2 X X X X
WR-SD-SD047 -0000 WillametleRiver 0·10cm < -2 X X X X
WR-SD-SD048 -0000 WillamelteRiver 0·10cm < -2 X X X X X X X X

WR-SD-SD048 -1000 WillametteRiver 0·10cm < -2 X X X X X X X X
WR-SD-SD049 -0000 WlllametteRiver 0·10cm < -2 X X X X X X X X
WR~OO5O -0000 WillametteRiver 0·10om < -2 X X X X
WR-SD-SD051 -0000 WlllametteRiver 0-10cm < -2 X X X X X X
WR-SD-SD052 -0000 WlllametteRiver 0-10em < ·2 X X X X

WR-SD-SD053 -0000 WillamelteRiver 0-10cm < -2 X X X X X X
WR-SD-S0054 -0000 WillamelteRiver 0-10cm < -2 X X X X X X X X
WR-SD-SD055 -0000 WillamelteRiver 0-10cm < -2 X X X X X X X X
WR-SD-S0Q56 -0000 WillamelteRiver 0·10cm < -2 X X X X X X

SUbsurfaceSediment
WR-sD-SD048 .()()()QA WillametleRiver 0·9Ocm' < -2 X X X X X X X X
WR-SD-SD048 ·1000A WlllametteRiver 0·9Ocm' < -2 X X X X X X X X
WR-50-SD049 .()()()QA WlRametle River O· 90 om' <-2 X X X X X X X X

WR-SD-SD054 .()()()QA WillamelteRiver 0- 90 em' < -2 X X X X X X X X
WR-SD-SD055 .()()()QA WlllamelteRiver 0-90cm' < -2 X X X X X X X X

Sediment Porewater
WR-FW-SD048 -0000 seeSD-SD048 0-10cm" < -2 X X

WR-FW-SD049 -0000 seeSD-SD049 0-10om" <-2 X X

WR·FW-SD051 -0000 seeSD-SD051 0-10cm" < -2 X X

WR-FW-SD053 -0000 seeSD-SD053 0-10cm" < -2 I X X

WR-FW-SD054 -0000 seeSD-SOos4 0-10om" <-2 X X

WR-FW-SD055 -0000 seeSD-SD055 0-10cm" < -2 X X
WR-FW-SD056 -0000 seeSD-SD056 0-10cm" < -2 X X

"sedimentssmpling depthfromwhich porewaler will be extracted.
'9O-152cm lIedImenl horizon to be archived.
Sample numbers endingIn 1000ereduplicatesamples.
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• Table 3-3-Reach C samlg Locations and Analyses

Analysis

Sample Elevation Organa-
Samole Number location Oeoth (basI lIIMLLWI TAL Metals Titanium BNAs PCBs Pest tins TOC Grain Size

Surface SedIment

WR-SO-S0057 -0000 Wlilamelle River 0- fOem <-2 X X X X X X X X

WR-SO·S0058 -0000 Wlllamelle River o-IDem <-2 X X X X X X X X

WR-SO·S0059 -0000 W1l1amel1e River 0-10em <-2 X X X X X X X
WR·SO·SOO60 -DODO W1llamelle River 0- 10 em <-2 X X X X X
WR-SO-S0061 -0000 Willamelle River 0-10em <-2 X X X X X X X

WR-SO-S0062 -0000 W1l1amel1e River 0- 10 em <-2 X X X X
WR-SO·S0063 -0000 W1l1amelle River o-IDem <-2 X X X X
WR·SO·S0064 -0000 Wlllamelle River 0-10em <-2 X X X X
WR-SO-S0065 -0000 W1l1amelle River o -IDem <-2 X X X X
WR·SO-S0066 -0000 Wlilamelle River 0- 10 em <-2 X X X X X X X X
WR-SO·S0067 -0000 Wlllamelle River o-IDem <-2 X X X X

WR·SO-S0068 -0000 Willamelle River 0- 10 em <-2 X X X X

WR·SO-S0069 -0000 Wlllamelle River 0-10em <-2 X X X X_ .. -_ ....... _._ ..__..._-~ ---- ....-._-- - ._- -_._.•...__.~

_.__..
.- -'-' _ .. -, ... .. _._- -

WR·SO·S0070 -0000 Wlllamelle River o -10em <-2 X X X X X X X X

WR-SO·S0070 -1000 W1l1amel1e River 0·10em <-2 X X X X X X X X
WR·SO-S0071 -0000 W1l1amelle River 0-10 em <-2 X X X X X
WR·SO·S0072 -0000 W1l1amelle River 0-10em <-2 X X X X X X X X
WR-SO-SOO73 ·0000 Wlllamelle River 0- 10 em <-2 X X X X X
WR·SO-S0074 -0000 Wlilamelle River o-roern <-2 X X • X X X X X X
WR-SO-S0075 -DODO Wlllamelle RIver 0-10em <-2 X X X X X
WR-SO·SOO76 -0000 WlIJamelle RIver 0-10em <-2 X X X X X
WR·SO-SOO77 -0000 W1l1amelle River 0-10em <-2 X X X X X X X X
WR-SO·S0076 ·0000 W1l1amel1e River 0- 10 em <-2 X X X X X

SUbsurface Sediment

WR·SO·SOO57 -OOOOA W1l1amelle River 0- 90 em· <-2 X X X X X X X X
WR·SO·SOO58 -OOODA W1l1amelle River 0- 90 em· <-2 X X X X X X X X
WR-SO-SOO66 -OOODA W1l1amel1e River 0-90emb <-2 X X X X- X X X X
WR-SO-SOO72 -OOODA Wlllamelle River 0- 90emb <-2 X X X X X X X X
WR·SO·S0074 -OOODA W1l1amelle River 0- 90emb <-2 X X X X X X X X
WR·SO-S0077 -OOODA W1l1amel1e River 0-90emb <-2 X X X X X X X X
WR·SO·S0078 -OOODA Willamelle River 0- 90emb <-2 X X X X X

Sediment Porewater

WR-PW-S0057 ·0000 see SO-S0057 0-10em' <-2 X X

WR·PW-S0058 -0000 see SO-SOD58 0-10em' <-2 X X

WR·PW-S0064 -0000 see SO-S0064 0-10em' <-2 X X
WR-PW-S0070 -0000 see SO;S0070 0-10em' <-2 X X

.•.. ~R·PW-~.OOO,!-.... see SO-S0074 0·10em' <-2 X X._----- --_.... _. .. .. _. - .... - -. .. . - . . . - ...... ...
WR-PW·S0074 -1000 see 50-50074 a-l0em' <-2 X X

WR·PW-S0077 -0000 see so-soon 0-10em' <-2 X X

'Sedlment sampling depth Irom which porew8ter will be extracted_

b90-152em sedlmenl horizon to be archived.

97-571.1I0 3-3
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Table 3-4-Reach 0 Sampling Locations and Analyses

• ·'1

. L' "

r .

f-----
Analysis

Sample Elevation TAL Organo-
Sample Number Location Depth (bas) (ft MLLW) Melals Titanium BNAs PCBs Pest. tins TOC Grain Size

Surface Sediment

WR-SD-SD079 -0000 W1l1amette River 0-10 em < -2 X X X X
WR-So-SOO8O -0000 Wlllamette River 0-10 em < -2 X X X X X
WR-So-SD081 -0000 Wlllamette River 0-10 em < -2 X X X X X X
WR-8D-SD082 -ooeo Wlllamette River 0-10 em < -2 X X X X
WR-8D-SD083 -0000 Wlllamette River 0-10 em < ·2 X X X X X
WR-So-SD084 -0000 Wlllamette River 0-10 em < -2 X X X X X X
WR-So-SD085 -oooo Wlllamette River 0-10 em < -2 X X X X X
WR·So-SD086 -0000 Wlllamette River 0·10 em < ·2 X X X X
WR-8D-SOO87 -0000 Wlllamette River 0·10 em < -2 X X X X X X
WR-SD-SOO88 -0000 Wlllamette River 0·10 em < -2 X X X X X-
WR-SD-SD089 -0000 Willamette River 0-10 em <-2 X X X X X X
WR-SD-SD090 -0000 Wlllamette River 0-10 em <-2 X X X X X X
WR-SD-S0091 -0000 Wlllamette River 0·10.em <-2 X X X X X X
WR-SD-S0092 -oooo Wlllamette River 0-10 em < -2 X X X X X X X X
WR-SD-S0092 -1000 Wlllamette River 0-10 em < -2 X X X X X X X X
WR-8o-S0093 -0000 Wlllamette River 0-10em < -2 X X X X X
WR-SD-S0094 -0000 W1l/amette River 0-10 em < -2 X X X X X X
WR-8o-S0095 -0000 Wlllamette River 0-10 em <-2 X X X X X X
WR-SD-S0096 -0000 W1l1amette River 0·10 em <-2 X X X X X X X X
WR-8o-S0097 -0000 Wlllamette River 0-10 em < -2 X X X X X
WR-So-S0098 -0000 Wlllamette River 0-10em < -2 X X X X X X
WR-SD-SOO99 -0000 W1l1amette River 0-10em < -2 X X X X X X
WR-SD-SD100 -0000 WI/lamette River 0-10em <-2 X X X X-
WR-So-SD101 -0000 W1l/amette River 0-10 em < -2 X X X X X X
WR-SD-SD102 -0000 Wlllamette River 0·10 em < -2 X X X X X X
WR-SD-SD103 -0000 Wlllamette River 0-10em <-2 X X X X X X X
WR-SD-SD104 -0000 W1l/amette River 0-10em <-2 X X X X
WR-So-SD105 -0000 Willamelte River 0-10 em < -2 X X X X
WR-SD-SD106 -0000 Wlllamette River 0-10em <-2 X X X X X X X
WR-So-SD107 -0000 Wlllamette River 0-10 em <-2 X X X X
WR-8D-SD108 -0000 Wlllamette River 0-10em < -2 X X X X X X
WR-So-SD109 -0000 W1l1amette River 0-10em < -2 X X X X
WR-So-SD110 -0000 Wlllamette River 0-10em <-2 X X X X

WR-So-SD111 -0000 Wlllamette River 0-10em < -2 X X X X X X X
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Table 3-4-Reach D Sampling Locations and Analyses

Analysis

Sample Elevation TAL Organa-
Sample Number Location Depth (bgs) (ft MLLW) Metals Titanium BNAs PCBs Pest. tins TOC Grain Size

WR-5D-SD112 ooסס- Wlllamette River 0-10cm < -2 X X X X
WR-SD-SD113 ooסס- WlIIametteRiver 0-10cm < -2 X X X X
WR-5D-SD114 ooסס- WlIIametteRiver 0-10cm < -2 X X X X
WR-5o-SD115 ooסס- Willamette River 0-10 cm < -2 X X X X
WR-SD-SD116 ooסס- Wlllamette River 0-10cm < -2 X X X X X X X X
WR-SD-SD117 ooסס- Willamette River 0-10 cm < -2 X X X X X X X X
WR-SD-SD117 -1000 WlIIametteRiver 0-10 cm < -2 X X X X X X X X
WR-SD-SD118 ooסס- WlIIametteRiver 0-10 cm < -2 X X X X
WR-5D-SD119 ooסס- WlIIamette River 0-10cm <-2 X X X X X X X

Subsurface Sediment

WR-5D-SD084 -OOOOA WlIIamette River 0-90cmb < -2 X X X X X X
WR-SD-SD084 -1OOOA WlIIamette River 0- 90 cmb < -2 X X X X X X
WR-SD-SD090 -OOOOA W1l1amette River 0- 90 cmb < -2 X X X X X X
WR-SD-SD092 -OOOOA WlIIamette River 0-90cmb < -2 X X X X X X X X

WR-5D-SD096 -OOOOA WlIIamette River 0- 90 cmb < -2 X X X X X X X X
WR-5D-SD100 -OOOOA WlIIamette River 0-90cmb < -2

,
X X X X

WR-SD-SD102 -OOOOA WlIIamette River o-90cmb < -2 X X X X X X
WR-5D-SD106 -OOOOA W1l1amette River 0-90cmb < -2 X X X X X X X X

WR-5o-SD116 -OOOOA Wlllamette River 0- 90 cmb < -2 X X X X X X X X

WR·SD-SD117 -OOOOA WlIIametteRiver 0-90cmb < -2 X X X X X X X X

Sediment Porewater

WR·PW-SD089 ooסס- see SD-SD089 o-10cm· < -2 X X

WR-PW-5D096 ooסס- see SD-SD096 0-10cm· < -2 X X

WR-PW-SD102 ooסס- see SD-SD102 0-10cm· < -2 X X

WR-PW-SD106 ooסס- see SD-SD106 0·10cm· < -2 X X

WR-PW-5D116 ooסס- see SD-SD116 0-10cm· < -2 X X

·Sedlment samplingdepth from which porewaterwill be extracted.
b90-152cmsedimenthorizonto be archived.

Sample numbersending In 1000 are duplicatesamples.
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Table 3-5-Reach E Sampling Locations and Analyses

AnalysIs

Sample Elevation Organo-
Sample Number location Depth (bas) eft MllWl TAL Metals TitanIum BNAs PCBs Pest. tins TOC Grain Size

Surface Sediment

WR-SD-SD120 ooסס- Wlllamette River 0-10 em <-2 X X X X

WR-SD-SD121 ooסס- Wlllamette River 0-10em <-2 X X X X X X X
WR-SD-SD122 ooסס- Wlllamette River 0-10 em <-2 X X X X X X X
WR-SD-SD123 ooסס- Wlllamette River 0-10em < -2 X X X X
WR-SD-SD124 ooסס- Wlllamette River 0-10 em < -2 X X X X X X X
WR-SD-SD125 ooסס- Wlllamette River 0-10em < -2 X X X X X X X
WR-SD-SD126 ooסס- WiUamette River 0-10em <-2 X X X X X X
WR-SD-SD127 ooסס- Wlllamette River 0-10 em < -2 X X X X X X X
WR-SD-SD128 ooסס- Wlllamette River 0-10 em <-2 X X X X X X X
WR-SD-SD129 ooסס- Wlllamette River 0-10em <-2 X X X X
WR-SD-SD130 ooסס- Wlllamette River 0-10em <-2 X X X X X X X

WR-SD-SD131 ooסס- Wlllamette River 0·10em <-2 X X X X

WR-SD-SD132 ooסס- Wlllamette River 0-10em <-2 X X X X

WR-SD-SD133 ooסס- Wlllamette River 0-10 em < -2 X X X X X X X

WR-SD-SD134 -oooo Wlllamette River 0-10 em <-2 X X X X

WR-SD-SD135 ooסס- Wlllamette River 0-10em < -2 X X X X

WR-SD-SD136 ooסס- Wlllamette River 0-10em <-2 X X X X

WR-SD-SD137 ooסס- Wlllamette River 0-10 em < -2 X X X X X X X X

WR-SD-SD137 -1000 Wlllamette River 0-10em <-2 X X X X X X X X

WR-SD-SD136 ooסס- Wlllamette River 0-10em < -2 X X X X X X X X

WR-SD-SD139 ooסס- Wlllamette River 0-10 em <-2 X X X X

WR-SD-SD140 ooסס- W1l1amette River 0-10em <-2 X X X X

WR-SD-SD141 ooסס- Wlllamette River o-10em <-2 X X X X X X X X

WR-SD-SD141 -1000 W1l1amette River 0-10 em < -2 X X X X X X X X

WR-SD-SD142 ooסס- Wlllamette River 0-10 em < -2 X X X X X X

WR-SD-SD143 ooסס- W1l1amette River 0-10 em <-2 X X X X X X

WR-SD-SD144 ooסס- Wlllamette River 0-10em <-2 X X X X X X

WR-SD-SD145 ooסס- Willamette River 0-10 em <-2 X X X X

WR-SD-SD146 ooסס- W1l1amette River 0-10em <-2 X X X X X X

WR-SD-SD147 ooסס- Wlllamette River 0-10em <-2 X X X X X X

97-S7l.xls J-S Page 1 0£2 .7/29/97
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Table 3-6-Reach E Sampling Locations and Analyses

Analysis

Sample Elevation Organa-
SampleNumber Location Depth(bas) (ft MLLWl TAL Metals Titanium BNAs PCBs Pest. tins TOC Grain Size

WR-SD-SD148 ooסס- Wlllamel1e River 0-10 em <-2 X X X X

WR-SD-SD149 ooסס- Willamel1e River 0-10 em < -2 X X X X

WR-SD-SD150 ooסס- Wlllamel1e River 0-10 em <-2 X X X X X X X X

WR-SD-SD151 -oooo Wlllamel1e River o-10em <-2 X X X X X X X X
WR-SD-SD151 -1000 Wlllamel1e River 0-10 em < -2 X X X X X X X X

Subsurface Sediment

0- 90em b
-

WR-SD-SD120 -OOOOA Wlllamel1e River <-2 X X X X

WR-SD-SD122 -COOOA Wlllamel1e River 0- 90 emb < -2 X X X X X X X

WR-SD-SD125 -OOOOA Wlllamel1e River 0-9Oemb <-2 X X X X X X X

WR-SD-SD127 -OOOOA Wlllamel1e Rivei'" 0-90emb <-2 X X X X X X X

WR-SO-S0133 -OOOOA WlllametteRiver 0-90cmb <-2 X X X X X X X

WR-SO-S0135 -OOOOA Wlllamel1e River 0-9Oemb <-2 X X X X

WR-SO-SD136 -OOOOA W111amelte River 0-90cmb <-2 X X X X

WR-SD-SD138 -OOOOA Wlllamelte River 0-9Oemb <-2 X X X X X X X X
WR-SD-SD141 -OOOOA Wlllamelte River 0-90emb < -2 X X X X X X X X

WR-SD-S0143 -OOOOA W111amelte River 0-90emb < -2 X X X X X X

WR-SD-SD150 -OOOOA Wlllamel1e River o·90cmb < -2 X X X X X X X X

WR-SO-S0151 -OOOOA Wlllamelte River 0-9Ocmb <·2 X X X X X X X X

Sediment Porewater

WR-PW-S0125 ooסס- see 50-50125 0-10em' <-2 X X

WR-PW-S0128 ooסס- see 50-S0128 0-10em" < -2 X X

WR-PW-S0130 -oooc see 50-50130 o-10em' < -2 X X

WR-PW-S0133 ooסס- see SD-S0133 0-10cm" <·2 X X

WR-PW-S0143 ooסס- see 50-50143 0-10em' <-2 X X

WR-PW-SD146 ooסס- see SO-S0146 0-10cm" < ·2 X X

WR-PW-S0146 -1000 see SO-S0146 0-10cm" <-2 X X

"Sedimentsamplingdepth from which porewater will be extracted.

bgo..152cm sedimenthorizonto be archived.

SamplenumbersendingIn 1000 areduplicatesamples.
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Table 4-1--5ample Containers, Preservation, and Holding Times

Containers'

Analysis Matrix Field lab Preservation Holding Tlmeb

TAL Metals, Sediment 1 • 4 oz. glass 1 • 4 oz. glass None 6 months (28 days Hg)

Titanium

Porewater 2 - 2 gallon 1 - 1 l polyethylene HNO, to ph < 2 (lab)

HOPE buckets (extracted porewater)

(sedlmenl)

TCl Semlvolatlles, PCBs Sediment 1 - 8 oz. glass 1 - 8 oz. glass Cool to 4° C Extraction =7 days

Analysis =40 days

Organotlns Sediment 1 - 8 oz. glass 1 • 8 oz. glass Coolt04° C 14 days

Porewater 2- 2 gallon 1 - 1 l polycarbonate 7 days

HOPE buckets (extracted porewater)

(sediment) Cool to 4°C

Total OrganIc Carbon Sediment 1 - 4 oz. glass 1 - 4 oz. glass Cool to 4° C 14 days

Grain Size Sediment 1 ·16 oz. glass 1 ·16 oz. glass None Not specified

'All glass containers will be wide-mouth.
~Holding times are from date of sample coliecllon.

Pagel of I 7/30'97
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Table 5-1-QAlQC Sample Types and Analyses

Organo-
Sample Number TAL Metals Titanium BNAs PCBs Pest. tins TOC Grain Size Purpose

Surface Sediment
I

WR·SD-SD020-1000 X X X X X X X X Sediment field duplicate

WR-SD-SD048-1000 X X X X X X X X Sediment field duplicate

WR-SD-SD07Q-1000 X X X X X X X X Sediment field duplicate

WR-SD-SD092-1000 X X X X X X X X Sediment field duplicate

WR-SD-SD117·1000 X X X X X X X X Sediment field duplicate

WR-SD-SD137-1000 X X X X X X X X Sediment field duplicate

WR-SD-SD141-1000 X X X X X X X X Sediment field duplicate

WR-SD-SD151·1000 X X X X X X X X Sediment field duplicate

Subsurface Sediment

WR-SD-SD048-1000A X X X X X X X X Subsurface sediment field duplicate

IWR-SD.SD084-1000A X X X X X X Subsurface sediment field duplicate

Sediment Porewater

WR-PW-SD074-1000 X X Porewater field duplicate

. WR-PW-SD146-1000 X X Porewater field duplicate

I : .
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Table 5-2-Analytical Methods, Parameters, and Quantitation Limits for Sediment Samples

IAnalyte I QL Goals I Reference Method I
Inorganics lmglkg dry weight)
~Iuminum 40 6010

~ntimony 5 6010
~nic 5 6010flO6OA

Barium 40 6010
Beryllium 1 6010
Cadmium 0.2 6010
Calcium 1000 6010
Chromium 0.5 6010
Cobalt 10 6010
Copper 0.2 6010
Iron 20 6010
Lead 2 6010
Magnesium 1000 6010
Manganese 5 6010
Mercury 0.05 7471 A
Nickel 1 6010
Potassium 1000 6010
Selenium 15 601om4O
Silver 1 601om61
Sodium 1000 6010
Thallium 5 601017841
Titanium 1 6010
Vanadium 10 6010
Zinc 5 6010
Semivolatile Organics (lJgJkg dry weight)
PAHs

phenol 20 8270-PSEP
bis(2-chloroethyl)ether 40 8270- PSEP
l2-chlorophenol 20 8270- PSEP
1,3-dichlorobenzene 20 8270- PSEP
1,4-cflChlorobenzene 20 8270- PSEP
1,2-dichlorobenzene 20 8270- PSEP
2-methylphenol 20 8270- PSEP
i2.Z-oxybis(1-chloropropane) 40 8270- PSEP
4-methylphenol 20 8270- PSEP
N-nitroso-di-n-propylamine 40 8270- PSEP
hexachloroethane 20 8270- PSEP
nitrobenzene 20 8270- PSEP
isophorone 20 8270- PSEP
2-nitrophenol 20 8270- PSEP
2,4-dimethylphenol 20 8270- PSEP
bis(2-chloroethoxy)methane 40 8270- PSEP
2,4-dichlorophenol 20 8270- PSEP
1,2.4-trichlorobenzene 20 8270- PSEP
naphthalene 20 8270- PSEP
4-chloroaniline 20 8270- PSEP
hexachlorobutadiene 20 8270-PSEP
4-chloro-3-methylphenol 20 8270-PSEP
2-methylnaphthalene 20 8270-PSEP
hexachlorocyclopentad'leIle 20 8270-PSEP
~,4,6-trichlorophenol 20 8270-PSEP
2,4.5-trichlorophenol 20 8270-PSEP
2-chloronaphthalene 20 8270- PSEP .

97-S71.xls S-2 Page 1 of3 7129197
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Table 5-2-Analytical Methods, Parameters, and Quantitation Limits for Sediment Samples

Analyte QL Goals Reference Method

2-nitroaniline 20 8270- PSEP
dimethylphlhalale 20 8270- PSEP
acenaphthylene 20 8270- PSEP
2,6-dinilroloiuene 20 8270- PSEP
3-nilroaniline 20 8270- PSEP
acenaphlhene 20 8270- PSEP
2,4-dinilrophenol 20 8270- PSEP
4-nitrophenol 20 8270- PSEP
dibenzofuran 20 8270- PSEP
2,4-dinitrotoluene 20 8270- PSEP
diethylphlhalale 20 8270-PSEP
4-chlorophenyl-phenylether 20 8270- PSEP
fluorene 20 8270- PSEP
4-nitroaniline 20 8270- PSEP
4,6-dinitro-2-melhylphenol 20 8270- PSEP
N-nitrosodiphenylamine 40 8270- PSEP
4-bromophenyl-phenylether 40 8270- PSEP
hexachlorobenzene 20 8270- PSEP
pentachlorophenol 20 8270- PSEP
phenathrene 20 8270- PSEP
anthracene 20 8270- PSEP
carbazole 20 8270- PSEP
di-n-butylphlhalale 20 8270- PSEP
f1uoranthene 20 8270- PSEP
pyrene 20 8270- PSEP
butylbenzylphthalale 20 8270- PSEP
3,3'-dichlorobenzidine 40 8270- PSEP
benzo(a)anthracene 20 8270- PSEP
chrysene 20 8270- PSEP
bis(2-elhythexyl)phthaJate 20 8270- PSEP
di-n-octylphthalate 20 8270- PSEP
benzo(b)f1uoranthene 20 8270- PSEP
benzo(k)f1uoranthene '20 8270- PSEP
benzo(a)pyrene 20 8270-PSEP
indeno(1,2,3-cd)pyrene 20 8270-PSEP
dibenz(a,h)anthracene 20 ·8270-PSEP
benzo(g,h,~perytene 20 8270- PSEP
PCBS (pgllcg dry weight)
ArocIor 1016 20 8081 - PSEP
Aroclor 1221 40 8081· PSEP
IArocior 1232 20 8081· PSEP
Aroclor 1242 20 8081· PSEP
IAroclor 1248 20 8081· PSEP
~roclor 1254 20 8081· PSEP
ArocIor 1260 20 8081 - PSEP
Pesticides (pgllcg dry weight)

Aldrin 1 8081 - PSEP
a-BHC 1 8081 - PSEP
trBHC 1 8081 - PSEP
g-BHC (Undane) 1 8081 - PSEP
alphiK:hlordane 1 8081 - PSEP
gamma-dllordane 1 8061-PSEP
Dieldrin 2 8081-PSEP

~fj
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Table 5-2-Analytical Methods, Parameters, and Quantitation Limits for Sediment Samples

Analyte OL Goals Reference Method

Endrin 2 8081 - PSEP

Endosulfan 1 8081 - PSEP

Endosulfan II 2 8081 - PSEP

Endosulfan sulfate 2 8081 - PSEP

Methoxychlor 1 8081 - PSEP

Endrin ketone 2 8081 - PSEP

Endrin aldehyde 2 8081 - PSEP

Toxaphene 10 8081 - PSEP

Hexachlorobenzene 2 8270- PSEP

Heptachlor 1 8081 - PSEP

Heptachlor epoxide 1 8081 - PSEP

Mirex 2 8081 - PSEP

4,4'-00T 2 8081 - PSEP
4,4'-000 2 8081 - PSEP
4,4'-00E 2 8081 - PSEP
Organotins (lJglkg dry weight)

Monobutyttin 10 PSEP
Oibutyltin 10 PSEP

Tributyftinc 5 PSEP
Tetrabutyttin 10 PSEP
Physical and Conventional Parameters

Grain size 0.01% ASTM D-442-631PSEP
Total Organic Carbon I 200mglkg 9060-PSEP mod

OL - Ouantitation Limit.
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Table S-3-Analytical Methods, Parameters, and Quantitation Limits for Porewater Samples

US EPA Ambient Water Oregon State Ambient Wate
Quality Criteria QUality Criteria

Analyte QL Goals Reference Method Freshwater Chronic Freshwater Chronic

Inorganics (lJg/L)

Aluminum 200 6010/CLP .. ..
Antimony 60d 6010/CLP 30" 160d'

Arsenic 10 6010 I CLP 190 190

Barium 200 60101 CLP .. .'

Beryllium 5 6010 I CLP 5.3b
5.3b

Cadmium 5d 6010 I CLP 1.1+ 1.1+

Calcium 5000 6010 I CLP -. .-
Chromium 10 6010 I CLP 210+ 210+

Cobalt 50 6010/CLP -- ..
Copper 2 6010 12+ 12+

Lead 3 60101 CLP 3.2+ 3.2+

Maqnesium 5000 6010 I CLP .. -
Manganese 15 60101 CLP .. .-
Mercury 0.1d 7471A 0.012 0.012

Nickel 10 6010 160+ 160+

Potassium 5000 6010 I CLP .. -
Selenium 5 6010 I CLP 5 35

Silver 0.2d 7761 0.12 0.12

Sodium 5000 6010 I CLP .. --
Thallium 40 6010 I CLP 40" 40b

Vanadium 50 6010 I CLP .. -
Zinc 20 6010 I CLP 110+ 110+

Organotins (lJglL)

Monobutyltin 0.10 PSEP .. -
Dibutyltin 0.05 PSEP - ..
Tributyltina 0.020 PSEP - -
Tetrabutyltir 0.05 PSEP .- -

'AS described in Section5.3. proposed lower and upper level screening values for lributyltin are 0.02 ug TBTlL and

0.05 ug TBT/L.respectively.

"Insufficientdata to developcriterion; value presented is the LowestObsef1(ed Elfect Level (LOEL)

·Proposedcriterion.

+ Hardness dependentcriteria (100 mgll used).

dOeleetion limit exceeds one or more screening criteria.

Ol, • auantltation Umit

AWaC - AmbientWater aJality Criteria.

- NotaVailable.

I
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Note: All locations are approximate. Exact locations to be
determined in the neld.
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EXPLANATION:

Sampling Locations
X Surface and subsurface sediment sampling location
o Surface sediment sampling location

. :.

Figure

3-2

1000 1500 Feet500o500
i

Reach A (RM 3.5 - RM 5.0)
Surface and Subsurface
Sediment Sampling
Locations

Willamette River
Site Investigation
Portland, Oregon
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Willamette River
Site Investigation
Portland, Oregon

Reach B (RM 5.0 - RM 6.0)
Surface and Subsurface
Sediment Sampling
Locations

EXPLANATION:

. Sampling Locations
)<. Surface and subsurface sediment sampling location
o Surface sediment sampling location

Note: All locations ere approximate. Exact locations to be
determined In the field.

figure

3-3

SCOEPA00028960



Willamette River
Site Investigation
Portland, Oregon

Reach C (RM 6.0 - RM 7.0)
Surface and Subsurface
Sediment Sampling
Locations

EXPLANATION:

Sampling Locations
)( Surface and subsurface sediment sampling location.
o Surface sediment sampling location .',

Note: All locations are approximate. Exact locations to be
determined in the field.

:,' "3-4
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Nota: AJllocetions are approxlmata. Exact locations to be
determined In the field.

EXPLANATION:

Sampling Locations
X Surface and subsurface sediment sampling location
o Surface sediment sampling location

Reach 0 (RM 7.0 - RM 8.0)
Surface and Subsurface
Sediment Sampling
Locations

3-5
FIgure

1000o

Willamette River
Site Investigation
Portland, Oregon

~.
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Note: AJllocations are approximate. Exactlocalions to be
determined in the field.

EXPLANATION:

Sampling Locations
): Surface and subsurface sediment sampling location
o Surface sediment sampling location

1000 1500 Feet
====:::s

500

o
o500

i

Reach E (RM 8.0 - RM 9.5)
Surface and Subsurface
Sediment Sampling
Locations

Willamette River
Site Investigation
Portland, Oregon
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16 DataEntry IntoMgtSystem Sd; 1/26198; 1/30198 I

~ D~~ E~~~~ti;;.;· _. - ··'jOci' 1.Im8 r 3/13198 I
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19 DraftSI ReportSubmiltal oe: 4110198' 4/10198
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>--- .. .
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II
"The time period fordata validation was extended due totheholldey season.

I] - _ Figure 7-1
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SEDIMENT FIELD SAMPLE RECORD

Weather:, _

Sampling Vessel: _

Subcontractor(s):, _

Sampling Personnel:. _

Project No.:, _

Date: _

~3r--1----------------------------,
.'roject Name:. _

Project Location: _

Sample No.:, _ Sampling Method:, _

Sample Location:, _ Analysis:. _

Prop. Coordinates:. _

Grab Time Depth Coordinates Accpt. Penet. Color Texture Odor Sheens Other
# to Sed. ? Depth

(ftlm) X y (cm)

Color Codes

BR = Brown
BK= Black
GY=Grey
-:;R = Green
,ST= Rust

Texture Codes

SC = Silt/Clay
SO = Sand
GR = Granule
PB = Pebble
GV= Gravel

F = Fine
M = Medium
C = Coarse

Odor Codes

H2S = Sulfide SL = Snght
TPH = Petroleum M = Moderate

ST = Strong

ID!!!!::
Include presence of biota,
debris, or redox layer

Sampler Signatur~: ---:. _

97-571.FRM(WP5.1)
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perfect sil iqlnsoluti()ns

Dennis Ades
DEQ
Portland, Oregon 97201

2005-April-11

Additional Temperature for Willamette River TMDL project

Jim Claxton
Environmental Engineer

Siltronic Corporation
7200 NW Front Avenue, MIS 30
Portland OR 97210-3676, USA
Tel. 503-219-7313
Fax 503-219-7599
jim.claxton@siltronic.com

ER: 014.JWC

Dear Mr. Ades,

Thank you for taking the time to answer my questions Wednesday. We have completed your spreadsheet
but felt that addition information should be included.

1. Temperature data is collected continuously by strip chart and periodic grab samples. We have been
collecting data electronically since Feb 2002, but did not begin reporting the electronic data until af­
ter our permit was renewed in May 2004. The following table gives the maximum temperature profile
of our discharge for the last six years in degrees C.

Maximum Effluent Temperatures collected both by grab sampling and electronic collected
Ave. Ave. Max. Max. Temp
Max. Max. temp for seen in

temp for temp seen Electronic Electronic
1999 2000 2001 2002 2003 2004 a116 yr. in 6 yr. data only data only

Jan 20.49 20.56 20.84 25.22 20.53 20.56
Feb 20.93 20.24 20.71 20.92 22.83 20.63 20.93

Mar 21.00 21.16 22.04 21.20 22.04, 21.40 22.04

Apr 24.18 21.23 23.24 22.16 24.18 22.88 24.18
May 23.72 22.50 23.98 22.46 23.98 23.40 23.98

Jun 23.93 23.38 25.21 23.57 25.21 24.17 25.21
Jul 25.33 24.33 26.19 24.40 26.19 25.28 26.19

Aug 25.58 28.31 26.13 24.77 28.31 26.67 28.31

Sep 25.51 24.68 24.79 24.45 25.51 24.99 25.51
Oct 24.31 22.53 24.40 23.77 24.56 23.75 24.40

Nov 22.89 20.88 24.61 22.42 24.61 22.79 24.61
Dec 21.37 23.34 24.61 21.59 24.61 23.11 24.61

The light gray data are from weekly grab samples. The balance of data were obtained electronically.
We have seen that temperatures collected electronically are greater than those taken by grab sam­
pling. The maximum effluent temperatures for April though September are in bold. These values are
considerably higher than the values published in the DRAFT Willamette Basin TMDL: mainstem tem­
perature tables for Siltronic.

2. Using equation 1, page 4-155 of the DRAFT Willamette Basin TMDL, the change in the river tem­
perature, .6.TR, from the Siltronic discharge can be calculated.

SCOEPA00028968



- --------------------------

--- ~

perfec:tslllc:on solutions

Page 2 of 2

- -- - ---- -----------

LlTR = !Qps x Tpsl..±iQR X TRl- TR
(Qps + QR)

where: Qps is equal to Siltronic's maximum effluent discharge of 2.71 million gal/day or 4.19 fe/sec.
Tps is equal to Siltronic's maximum effluent temperature 28.31°C (from table in section 1).
QRis equal to 7Q10 for river or 6000 fe/sec.
TRis equal to 20.00°C.

then: LlTR equals 0.006°C based on the maximum effluent temperature measured.
Using the maximum 7DADM temperature for 2004, 24.9°C from your spreadsheet, LlTR
equals 0.003°C.

3. As we discussed in our telephone call, the worksheet tab labeled 2003 contains the wrong data label
for the date function in column A of the worksheet. It reads 1999 but should be 2003.

4. The Siltronic discharge to the Willamette River is composed of three outfalls. 001: Treated process
waste water, 002: non-contact cooling water and boiler blowdown, and 004 Storm water from a por­
tion of site. These three outfalls combine and the temperature of the combination is measured at the
discharge point to the river (river mile 6.6).

5. One concern that Siltronic had with the DRAFT was how to apply the seven day maximum average
temperature in the calculations. And, if the seven day maximum effluent flow was to be used in the
calculations. It's good to see that you have included both of these in your spreadsheet.

6. Siltronic has an very active water conservation program. Water usage and waste water discharge
have decreased 25% to 30% in the last four years. However, Siltronic feels that the calculated Net
Effluent Heat Limits for Siltronic should be based on the Effluent Design Maximum of 2.71 million
gallons/day since we are planning for expansion of existing facilities in the future.

If you have any questions, please contact Jim Claxton.

Regards,
Siltronic Corporation

Jim Claxton
Environmental Engineer

cc: Tom McCue
NPDES Permit file

N:IEnvironmentallEnviromental AffairslEnviromental Affairs FolderslTemp Mgt PlanlTemp Measurment\DEQlDEQ Request of additional temp data 050411.doc
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Thank you for your interest in the Willamette temperature TMDL. After review of
comments received from many stakeholders about the draft TMDL, DEQ is moving
forward with development of the final temperature TMDL. However, before we do so we
would like to offer stakeholders an opportunity to provide additional information so we
may strengthen the analysis on which this plan is based.·

Comments received on the draft TMDL include concerns that data used to develop and
calibrate the temperature model and subsequently to establish waste load allocations
were not representative of typical effluent flows at several waste water treatment
facilities. As a result DEQ is providing an opportunity for stakeholders to supplement the
2001 and 2002 effluent data used in the TMDL with additional information. We
encourage stakeholders to submit temperature and effluent flow data for the five year
period ending 31 December 2004.

To ensure that data meet DEQ needs we request that data be submitted using the
Microsoft Excel template provided. In the template there is an overview sheet that can
be used to describe the nature of the effluent as well as design characteristics of the
treatment facility. An example overview sheet for a facility with three waste water
streams is attached to this memo.

A separate worksheet is provided for each year of interest. Effluent data can be entered
for each outfall for those facilities with multiple effluent streams. Data under the primary
column will be the same as 001 data if your facility has a single effluent flow. Data for
multiple effluent streams that discharge through a common point of discharge will be
reported as the primary data set and if possible separately by outfall (e.g. 001 and 002).

Daily maximum and average effluent temperature data may be submitted for each
outfall. Continuous monitoring data will be necessary for the determination of maximum
daily effluent temperatures. Unless otherwise documented and justified, grab sample
data should be reported as average effluent temperatures. Data should represent
effluent temperatures near the point of discharge to the receiving stream. All
temperature data should be reported in degrees Celsius.

Daily maximum and average flow data may be submitted if available. Flows should be
reported in million gallons per day (MGD). Leave the corresponding cells blank in the
data submittal spreadsheet if flow or temperature data are unavailable for a specific
date.

Data submitted should be of similar or better quality than that used to develop the draft
waste load allocations (specifically data collected in 2001 and 2002). With assistance of
DEQ permit program staff, TMDL staff will review and develop new effluent flow and
temperature inputs for the temperature model as appropriate. Refinements to the TMDL
will be based on the heat load allocation framework agreed upon by the Willamette
TMDL Council in spring of 2004. In other words, large increases in summer waste load
allocations are unlikely, but there is additional heat load capacity during periods of
greater river flow. It is our intent to develop waste load allocations that are protective of
beneficial uses during all flow regimes but also provide flexibility to permitted sources
during periods of higher flow. Your assistance will better enable us to meet these goals.
If you have any questions please contact Dennis Ades (503229-6351) or Ryan Michie
(503229-6162) at DEQ.

J:\Library (weekly backup)\Willamette-Basinwide\NPDES\March_24_05 point source data request.doc
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001 and 002 At point of discharge (rm 13.2)

001 point of discharge

002 diversion point

003 NA

J:\Library (weekly backup)\Wiliamette-Basinwide\NPDES\March_24_05 point source data request.doc

001 is a discharge of process water. 002 is boiler
blowdown to lagoon in dry period and wet weather
discharge to stream

thermister data following DEQ QA/QC protocol

wet weather discharge begin Nov 1 and ends April 30,
weekly grab data collected with digital thermometer

storm water, no temperature data
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001, 002, 003 & at point of discharge (rm 6.6)
004

003

002

004

001

point of discharge

NA

NA

NA

Outfall 003 is the combined outfall discharge of three
outfalls: 001 is Treated Process Waste Water; 002 is
cooling water and boiler blowdown; and 004 is storm
water.

thermocouple data following DEQ QAlQC protcol

Cooling water and boiler blow down, no temperature
data

Storm water, no temperature data.

Treated process waste water, no temperature data.

SCOEPA00028972



0.0 0.0 20.2 19.4
0.0 20.4 20.1 20.4
0.0 20.8 20.1 21.6
0.0 21.9 20.9 22.8
0.0 22.2 21.8 23.3
0.0 23.3 23.0 24.9
0.0 24.3 23.9 24.9
0.0 24.7 23.6 24.7
0.0 24.3 23.8 24.4
0.0 23.0 22.3 23.8

. 0.0 22.5 20.9 22.6
0.0 21.5 20.2 22.7

7DAD AVERAGE

0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.00000.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
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19.7
19.7
19.3
19.2
19.8
19.6
19.7
19.6
19.7
19.6

18.3
18.4
17.1
18.0
18.1
18.6
18.4
17.8
17.8
18.0

1.097
1.033
1.028
1.027
1.095
1.088
1.088
1.031
0.965
1.277
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19.5 17.1 0.987
19.3 18.0 1.039
20.1 18.2 1.072
20.2 19.0 0.948
20.4 16.5 1.066
20.9 18.6 1.089
20.0 18.7 1.016

1.011
1.060

20.3 18.9 1.052
20.4 19.1 0.936
20.3 18.7 0.961
20.6 19.2 0.950
20.9 20.0 1.124
20.6 19.4 1.080
19.6 15.6 1.018
19.9 18.7 0.893
19.5 18.3 0.906
19.7 17.9 0.951
20.2 18.5 0.964
19.6 16.1 0.922
19.5 17.2 0.956
19.7 17.8 0.959
20.5 18.9 0.986
19.5 17.9 1.012
19.9 18.5 0.978
19.8 18.0 0.938
19.5 17.3 0.938
19.4 16.2 1.030
19.9 18.4 0.946
19.4 17.8 0.952
20.0 18.9 0.924
20.6 19.3 0.931
20.2 19.3 0.981
20.6 19.2 0.987
20.4 18.6 0.870
20.0 19.0 1.020
20.4 19.7 0.981
20.5 19.7 0.924
21.0 19.7 0.972
20.8 19.2 0.963
21.0 20.1 1.158
20.7 19.2 1.104
21.4 20.2 1.073
21.4 19.8 1.063
20.9 19.3 1.101
21.1 20.2 1.140
21.8 20.1 1.051
20.5 19.4 1.031
20.6 18.9 1.015
20.9 18.6 1.021
20.8 19.9 1.162
21.2 20.4 1.078
21.6 19.9 1.013
20.7 19.7 1.091
20.6 20.0 1.220
20.4 19.3 1.084
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22.0
21.3
21.1
21.7
21.0
21.3
21.2
21.0
21.0
21.0
21.4
21.6
24.2
22.6
21.4
20.7
20.8
20.7
21.0
20.2
20.3
20.6
20.5
21.1
20.8
21.8
21.3
22.4
20.9
21.6
23.7
21.9
22.2
21.3
21.5
21.5
21.6
22.0
21.9
22.7
22.1
22.1
21.9
22.3
21.9
22.3
22.4
22.5
22.6
23.9
21.8
21.8
21.9
22.5
22.3
22.4
23.2

20.0
19.8
20.2
20.6
20.4
20.0
20.1
19.7
19.4
19.8
20.5
20.3
21.7
21.3
20.6
19.6
19.2
19.5
19.2
19.5
19.6
19.6
19.4
19.9
20.0
19.9
20.0
20.1
20.1
20.0
21.2
21.0
19.7
20.3
21.0
20.9
20.2
20.5
21.3
21.5
20.8
20.8
20.9
20.8
21.2
21.0
21.2
21.1
21.5
22.4
21.0
20.4
21.0
21.5
21.7
20.9
22.2

1.092
1.041
1.126
1.109
1.097
1.052
1.084
1.175
1.150
1.219
1.129
1.089
1.147
1.104
0.950
1.016
0.932
1.071
1.003
0.924
0.904
1.017
1.014
0.989
0.926
0.973
0.950
0.961
0.989
0.995
1.050
0.971
0.999
1.031
1.010
0.965
0.980
0.972
0.979
0.953
1.018
1.043
1.037
0.952
0.936
0.993
0.922
0.981
1.009
1.093
1.031
0.778
1.144
1.028
1.053
1.049
0.988

; r
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23.6
22.9
22.6
22.1
22.2
22.7
22.7
22.4
23.8
23.1
22.5
23.2
23.3
23.4
23.7
22.3
22.9
22.9
22.8
22.1
21.8
21.1
23.4
23.9
22.8
22.9
23.8
24.0
23.8
23.4
23.7
23.4
23.8
24.1
23.8
23.5
23.5
23.5
24.1
25.3
24.3
24.9
24.1
23.4
23.2
23.7
23.7
24.0
23.0
23.5
23.2
23.6
23.3
23.8
23.6
23.7
23.6

22.3
22.0
21.4
21.5
21.3
21.9
21.7
21.3
22.4
22.2
21.7
21.6
22.0
22.2
22.4
20.8
21.8
21.6
21.1
21.1
20.2
19.6
20.8
21.9
22.1
21.8
21.3
23.0
22.8
22.3
22.4
21.8
22.2
22.7
22.6
22.2
22.5
22.9
23.0
23.5
22.9
23.3
22.6
22.4
22.0
22.5
22.5
22.0
21.7
22.3
22.0
22.0
22.4
22.4
22.6
22.6
22.4

1.038
1.078
1.045
1.041
1.042
1.090
0.952
0.925
1.051
1.052
1.081
1.039
1.040
1.025
1.031
1.095
0.994
1.032
0.943
0.988
1.009
0.944
0.949
0.988
0.950
0.858
0.945
0.942
0.997
0.973
0.964
0.951
0.920
0.937
0.938
0.925
0.911
0.939
0.935
1.005
1.030
0.970
1.011
0.960
0.966
0.982
1.010
1.000
0.962
0.871
0.687
0.671
0.859
0.887
0.920
1.020
0.930
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24.4 22.3 0.891
23.7 22.5 0.927
24.0 22.5 1.103 ;

24.6 22.9 0.993
25.3 23.6 1.001
25.1 23.5 0.979
24.4 22.7 0.902
24.8 23.1 1.013
24.3 23.1 0.961
24.2 22.5 0.869
24.0 22.6 1.037
23.8 22.6 0.999
23.5 22.2 0.901
23.5 22.2 0.982
23.8 22.8 0.974
24.3 22.5 0.933
23.8 22.5 1.066
23.8 22.5 0.861
24.7 22.5 1.061
25.6 23.4 0.920
23.9 22.8 0.941
23.4 22.4 1.107
24.0 22.5 0.950
23.8 22.7 0.965
24.3 22.8 0.915
23.3 22.5 0.953
23.1 22.0 0.957
23.6 22.6 0.921
23.3 22.2 1.051
23.4 21.7 0.948
23.1 22.0 0.928
24.1 22.5 0.966
24.0 22.7 0.955
23.8 22.6 0.995
24.5 22.5 0.900
24.4 23.0 0.933
24.3 23.2 0.849
24.0 22.9 1.003
23.5 22.5 0.887
23.5 22.3 0.907
24.0 22.5 0.922
24.0 22.6 0.929
23.2 21.9 0.896
24.2 22.4 0.739
24.5 23.1 0.852
24.3 23.2 0.770
25.5 23.7 0.876
23.5 22.1 0.903
23.5 21.7 0.755
24.5 21.7 0.604
23.8 22.2 0.709
23.4 21.7 0.794
22.7 20.7 0.746
23.0 21.5 0.724
22.7 21.5 0.841
22.0 20.7 0.958

0.899

--- - ------------
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24.3 22.5 0.939
22.8 21.7 0.967
23.0 21.7 0.939
22.3 21.5 0.906
22.3 20.9 0.924
22.2 20.9 0.897
21.8 20.9 0.973
21.9 20.8 0.957
21.7 20.5 0.880
22.4 20.9 0.892
22.1 20.9 0.933
22.6 21.4 0.916
22.3 21.0 0.883
21.8 20.7 0.889
22.0 20.9 0.943
21.9 21.1 0.944
21.4 21.0 0.935

0.916
21.2 20.5 0.997
21.1 20.4 0.942
21.5 20.2 0.924
21.2 20.4 0.838
21.7 20.5 1.024
21.3 20.6 0.894
21.7 20.5 0.942
20.8 19.9 0.947
21.0 20.0 0.877
20.4 19.0 1.053
21.5 19.9 1.236
20.6 19.8 0.978
20.9 19.7 1.082
21.0 19.5 1.016
21.7 20.0 1.078
21.4 19.6 1.126
20.2 19.1 1.063
20.8 18.4 1.070
20.6 19.3 0.992
20.8 19.3 1.047
22.5 19.7 1.133
22.0 20.5 1.109
21.8 20.9 1.131
21.4 20.2 0.932
20.9 19.9 1.103
21.4 20.3 1.095
21.4 19.7 1.078
22.0 20.8 1.061

1.116
21.8 20.9 0.999
21.6 20.4 1.119
22.8 20.7 1.142
22.8 21.1 1.029
22.3 20.7 1.080
21.7 20.1 1.042
22.6 20.1 1.188
22.6 20.1 1.200
22.9 19.6 1.036
22.9 19.4 1.148
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21.1
20.7
20.4
20.0
20.1
20.7
20.7
20.7
20.7
20.7
20.5
21.4
21.4
20.0
20.3
20.4
20.4
20.0
20.8
20.8
20.5
19.8
19.5
19.3
19.0
19.4
19.4
19.0
19.3
19.3
18.9

19.5
19.6
19.4
19.0
18.9
19.4
19.7
19.5
19.1
18.5
17.6
17.3
17.9
17.5
17.2
17.1
17.1
17.4
18.2
19.0
18.4
17.6
17.1
16.3
15.3
14.7
14.6
14.7
15.2
13.6
13.3

0.987
0.913
0.871
0.911
1.021
0.919
1.011
0.925
0.857
0.965
0.977
0.823
0.938
0.973
0.962
1.050
0.883
0.882
1.125
0.930
0.914
0.818
0.517
0.485
0.560
0.472
0.500
0.521
0.472
0.483
0.547
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20.0
20.1
19.9
20.0
15.2
19.0
19.4
19.8
19.2
18.8
18.6
18.7
19.1
18.4
19.4
19.8
19.4
18.2
20.1
19.6
20.0
19.8
15.7
17.8
18.5
19.2
19.4
19.5
20.0

.19.2
20.2
19.5
19.0
19.4
19.6
19.5
20.0
19.8
19.9
14.7
19.3
18.8
19.9

13.7
16.4
15.5
17.8
18.1
18.7
18.4
18.2
18.9
17.7
18.1
18.3
18.2
18.4
18.8
18.3
18.7
14.1
16.7
15.6
18.4

1.1
1.1

1.0
1.2
1.1
1.1
1.1
1.1
1.1
1.1
1.0
1.1
1.1
1.2
1.2
1.0
1.0
1.2
1.1
1.0
0.9
0.6
0.6
0.7
0.6
0.7
0.6
0.6
0.6
0.7
1.2
1.0
1.0
0.9
1.1
1.1
1.1
1.0
1.0
1.0
1.0
0.8
1.0
1.0
1.0
1.1
1.0
1.1
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20.0 18.5
20.1 18.2
19.9 19.3
19.9 18.7
19.3 18.2
19.6 18.5
19.8 19.3
19.5 18.7
19.6 18.5
19.5 17.5
20.5 19.2
20.5 18.3
21.2 19.7
20.2 18.8
19.2 17.9
19.4 16.7
17.7 13.6

19.1 16.2
19.3 18.2
20.1 18.9
-17.8 -17.8
19.7 17.9
19.1 17.6

19.3 18.8
19.3 17.3
19.5 17.4
19.4 18.5
19.4 17.3
19.4 17.6
19.0 17.8
18.8 17.5
19.3 18.0
19.6 17.2
19.5 18.3
19.9 18.3

19.7 18.3
19.4 17.4
19.4 17.3
19.8 17.6
20.7 17.9
18.9 17.0
19.7 17.9
20.4 18.4
20.2 13.7
20.1 18.4
20.6 19.1
20.5 19.4
20.1 17.5
20.0 17.9
20.0 19.1
20.1 18.7
20.2 18.2

1.0
0.9
1.1
1.0
1.0
1.1
1.1
1.1
0.9
1.0
1.1
1.1
1.1
1.1
1.0
0.9
1.1
1.2
1.0
1.0
1.1
1.2
1.1
1.0
1.1
1.0
1.0
1.0
1.1
1.0
1.0
1.1
1.0
1.0
1.0
1.1
1.0
1.0
1.1
0.9
1.0
0.9
1.1
1.0
1.0
1.2
1.1
1.3
1.0
1.1
1.3
1.1
1.1
1.1
1.1
1.0
1.1
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20.8 18.4
20.4 19.1
21.2 19.5
20.9 20.1
20.4 18.9
20.6 19.2
19.9 16.9
20.6 18.4
20.7 18.9
20.4 19.4
20.6 19.7
20.9 20.0
21.2 20.2
20.8 19.8
20.9 18.1
21.1 18.6
20.7 19.3
20.8 19.4
21.2 19.7
21.2 20.2
21.1 19.9
20.7 19.9
21.1 19.0
21.0 19.9
21.6 20.3
21.2 20.1
21.6 20.3
20.6 19.8
20.4 19.2
20.2 18.7
20.3 18.4
21.0 19.6
20.8 19.8
20.9 19.9
21.0 20.1
21.2 20.1
21.8 20.5
21.1 19.7
21.1 20.1
21.2 20.0
21.7 20.6
22.5 21.2
21.9 20.8
21.2 19.3
21.4 20.3
21.7 20.6
21.4 20.7
22.2 21.1
22.2 21.0
22.1 20.7
22.2 21.1
21.6 20.6
21.6 20.5
21.3 20.1
21.5 20.7
21.7 20.4
21.4 20.9

1.1
1.0 -
1.1 I

1.1
1.1
1.1
1.2
1.2
1.1
1.1
1.1
1.0
1.1
1.1
1.1
1.2
1.2
1.1
1.1
1.0
1.0
1.1
1.1
1.2
1.0
1.0
1.1
1.1
1.1
1.0
1.1
1.1
1.1
1.0
1.1
1.1
1.0
1.2
1.0
0.9
1.0
1.0
1.1
1.1
1.2
1.0
1.1
1.2
1.0
1.1
1.1
1.0
0.9
1.1
1.0
1.0
1.1
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21.7 20.8
22.2 21.1
22.2 21.1
23.3 21.3
22.1 21.2
21.7 21.0
20.7 20.2
21.1 19.9
22.1 20.8
21.6 20.9
22.2 21.1
22.0 21.1
23.2 21.5
23.1 22.0
22.9 21.7
23.3 21.7
23.4 22.4
22.8 21.8 0"

22.7 22.0
22.6 21.6
23.0 21.6
23.4 21.9
23.0 21.6
22.9 21.8
23.1 22.0
22.7 21.9
23.1 21.9
23.4 22.0
23.1 21.9
22.6 22.1
22.3 21.6
22.3 21.2
22.6 21.5
23.0 22.2
23.3 22.5
23.9 22.8
23.7 22.6
23.8 22.4
24.3 22.9
23.8 22.7
24.2 22.5
22.5 21.4
22.1 20.8
22.2 20.6
21.7 20.9
22.3 21.0
23.5 21.7
23.0 21.6
23.4 21.8
22.9 20.8
22.5 20.9
21.6 20.7
23.0 20.9
23.6 21.2
22.6 21.1
22.9 21.3
22.5 20.7

1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.1
1.1
1.0
1.1
1.0
1.0
1.0
1.1
1.1
1.1
1.1
0.8
1.1
1.1
1.1
1.2
1.0
0.6
1.2
0.9
1.1
1.0
1.2
1.1
1.2
1.3
1.3
1.4
1.3
1.0
0.9
1.1
1.7
1.0
1.2
1.0
1.1
1.3
1.1
1.1
1.1
1.1
1.1
1.2
0.9
1.1
1.0
1.1
1.1
1.0
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22.0 21.0
22.7 21.0
22.7 21.4
22.8 21.8
22.7 21.9
28.3 21.4
22.6 21.1
22.4 21.3
22.6 21.3
23.6 22.0
23.0 21.8
22.9 21.7
23.7 21.6
22.7 21.8
22.4 21.3
22.3 20.9
22.6 21.2
22.3 21.2
22.4 21.6
23.3 21.7
23.1 22.1
23.0 22.0
23.0 21.8
22.7 22.0
23.6 22.2
23.9 22.7
24.5 23.0
23.5 22.6
23.7 22.2
22.9 22.0
23.5 21.7
24.5 20.8
22.7 21.9
22.6 21.8
24.7 21.9
22.5 21.5
22.3 21.2
21.9 20.8
21.4 20.5
21.2 20.5
21.4 20.6
21.7 20.7
21.5 20.8
22.6 21.4
22.0 20.9
21.7 20.8
21.9 20.9
22.0 21.3
22.3 21.5
22.9 21.6
22.4 21.3
22.0 21.3
22.6 21.6
22.4 21.7
22.1 21.5
22.2 21.5
22.0 21.2

1.4
1.1
1.2
1.3
1.0
1.2
1.2
1.2
1.1
1.2
1.1
1.0
1.0
1.2
1.1
1.1
1.1
1.1
1.2
1.2
1.2
1.4
1.3
1.3
1.3
1.2
1.3
1.3
1.3
1.4
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.1
1.3
1.2
1.4
1.2
1.4
1.2
1.4
1.4
1.4
1.8
1.2
1.2
1.1
1.4
1.2
1.2
1.2
1.2
1.3
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22.5 21.8
22.2 21.5
22.3 21.5
22.2 21.4
21.8 20.2
21.4 20.7
21.4 19.9
21.6 20.8
21.0 20.6
21.2 20.5
20.6 19.4
21.0 19.6
21.2 20.2
21.4 20.5
20.9 19.8
21.3 20.2
21.0 20.3
20.8 19.8
20.4 19.8
20.5 19.8
20.6 19.9
20.7 20.0
20.5 19.9
20.9 20.0
20.2 19.2
21.1 20.0
21.6 19.9
20.8 19.8
20.9 19.6
20.5 19.7
20.8 19.9
20.8 19.7
20.3 19.3
20.4 19.1
20.3 19.2
20.5 19.1
20.5 19.2
20.1 18.7
19.7 18.7
19.7 18.8
20.1 19.0
19.7 18.3
20.1 17.8
19.7 18.0
19.4 17.9
19.1 15.0
19.1 17.1
19.4 18.1
19.4 18.4
19.4 17.5
19.2 18.2
19.4 16.4
19.5 17.5
19.4 18.5
19.4 16.9
19.3 17.2
19.0 17.9

1.3
1.2
1.1
1.2
1.1
1.5
1.3
1.4
1.5
1.5
1.2
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.2
1.3
1.3
1.4
1.3
1.1
1.2
1.3
1.3
1.1
1.2
1.3
1.2
1.3
1.3
1.3
1.2
1.4
1.3
1.3
1.2
1.3
1.3
1.3
1.4
1.2
1.1
1.3
1.1
1.2
1.6
1.4
0.2
0.3
0.5
0.6
0.4
0.6
0.6
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19.4 17.7 1.3
19.5 17.2 1.2
19.3 17.6 1.3
18.7 16.9 1.3
18.8 14.9 1.3
19.3 17.6 1.3
18.6 16.5 1.2
23.3 18.3 1.2
23.2 17.9 1.3
17.9 15.7 1.2
19.1 16.4 1.2
18.2 16.6 1.3
18.4 13.4 1.1
18.6 15.4 1.2
18.7 17.4 1.2
18.3 16.7 1.3
19.1 17.4 1.3
19.9 18.6 1.3
19.2 17.8 1.2
18.9 16.7 1.2
19.2 17.1 1.1
18.8 17.5 1.2
19.0 17.3 1.1

1.2
1.1
1.1
1.3
1.1
1.2

18.1 16.8 1.2
18.4 15.7 1.2
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18.7 17.4 1.2
17.0 11.5 1.0
18.3 15.3 1.6
18.5 17.2 1.4
17.3 15.6 1.0
16.1 14.4 1.2
14.9 13.7 1.1
15.4 13.7 0.9
15.7 13.4 1.0
17.4 15.1 1.3
17.5 15.8 1.3
17.1 14.5 1.2
18.0 16.4 1.4
17.5 14.8 1.3
18.3 16.3 1.3

1.3
1.3

17.8 17.2 1.3
18.7 18.0 1.3
18.9 17.7 1.3
18.7 16.7 1.3
20.6 18.4 1.4
17.6 14.5 1.0
18.1 16.1 1.4
18.2 16.8 1.3
18.5 15.6 1.3
19.3 18.7 1.4
19.2 16.9 1.3
19.5 17.6 1.2
19.2 17.3 1.3
18.9 16.2 1.3
19.1 18.0 1.4
19.3 17.1 1.4
20.4 18.9 1.3
19.9 18.9 1.3
19.9 19.0 1.3
19.4 17.0 1.1
19.7 18.6 1.1
19.7 18.5 1.3
20.7 19.3 1.3
19.8 18.5 1.2
20.1 18.9 1.2
20.0 17.6 1.3
20.0 18.8 1.3
19.6 18.0 1.3
20.1 18.6 1.1
19.6 16.8 1.3
19.2 16.1 1.3
20.0 17.8 1.1
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19.4 18.5
19.3 18.0
20.1 18.1
20.4 18.8
20.3 19.0
19.4 18.1
19.4 18.0
20.2 17.8
20.7 18.6
20.5 18.8
20.3 19.0
20.7 19.2
20.6 19.4
20.0 18.1
20.7 19.5
20.3 19.0
20.3 18.1

21.2 20.7
20.5 19.7
20.6 19.8
20.7 18.9
20.7 19.6
21.1 19.8
21.1 20.0
20.6 19.8
21.4 20.8
21.3 20.4
21.2 19.7
21.3 20.7
22.0 21.4
22.0 21.2
21.7 21.0
21.2 18.3
21.3 19.0
20.6 18.6
20.7 19.9
20.8 19.5
21.6 20.2
21.2 20.2
21.4 20.6
21.2 19.8
21.4 19.9
22.2 21.4
21.9 21.1
21.6 21.0
21.7 20.5
21.6 21.1
22.1 21.3
22.0 21.5
22.4 21.3
23.2 21.9
22.6 21.3
23.0 21.7
21.8 20.3
21.5 19.2

1.3
1.3
1.3
1.4
1.2
1.3
1.1
1.0
1.2
1.1
1.2
1.1
1.2
1.1
1.2
1.2
1.6
1.3
1.1
1.1
1.2
1.2
1.2
1.4
1.1
1.2
1.2
1.1
1.1
1.0
1.1
1.1
1.2
1.1
1.1
1.3
1.1
1.3
1.2
1.3
1.3
1.1
1.1
1.3
1.3
1.2
1.1
1.2
1.2
1.2
1.2
1.1
1.2
1.3
1.2
1.3
1.1
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21.8 21.1
22.0 21.5
21.6 20.7
21.6 20.1
21.4 19.9
21.7 19.8
22.2 21.5
22.0 20.9
21.9 21.2
22.7 21.6
22.8 22.0
22.6 21.3
22.4 21.5
22.8 21.8
22.7 21.8
23.0 21.5
23.0 22.2
23.2 22.4
22.9 22.2
22.3 21.1
22.6 22.0
22.5 21.5
22.7 21.4
22.9 22.3
22.4 21.6
22.6 21.9
22.6 21.1
23.0 21.8
22.8 22.1
22.7 22.2
23.3 22.6
23.5 21.9
22.6 22.0
23.0 21.7
22.7 22.2
22.5 21.4
22.8 22.1
22.9 22.4
23.7 22.5
24.0 23.0
23.7 22.3
22.6 21.2
22.1 20.7
23.7 21.5
23.2 22.0
22.9 22.0
24.1 22.0
23.5 22.3
23.6 21.5
23.6 22.4
23.6 22.1
23.0 21.9
23.1 21.7
23.7 21.5
23.1 21.2
22.6 21.9
22.9 21.9

1.1
1.5
1.0 I -!;. ~ ;

0.9
1.0
1.1
1.5
1.0
1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.1
1.0
1.0
0.9
1.1
1.0
1.0
0.9
0.9
0.9
0.9
1.0
1.1
1.0
0.9
0.9
0.8
1.0
1.0
1.1
1.0
0.9
1.2
0.9
1.1
1.0
1.2
1.0
1.0
1.0
1.1
0.9
0.8
0.9
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23.1 21.7
23.3 22.7
23.2 22.6
22.6 21.8
23.8 22.5
24.7 23.2
25.1 24.2
24.6 23.4
24.7 23.9
25.2 23.8
25.1 23.9
25.2 24.0
24.6 22.7
23.7 22.9
23.5 22.8
24.2 23.0
23.6 22.7

,23.5 23.0
22.8 22.6
23.4 22.3
23.5 23.3
22.6 22.4
23.4 22.9
23.2 22.9
23.7 22.9
22.5 20.5
22.9 22.3
23.4
23.3 22.5
23.1 22.8
23.7 22.8
24.6 23.0
23.6 22.6
24.1 22.7
24.7 22.9
24.4 23.4
24.4 23.2
24.5 23.6
24.7 23.5
24.0 22.9
24.3 22.9
24.6 23.2
26.2 24.1
24.8 23.9
24.5 23.4
24.9 23.4
25.0 23.9
24.6 23.9
23.6 22.7
24.4 23.0
25.1 23.4
26.1 24.1
24.3 23.4
24.2 23.1
23.7 23.0
24.6 23.1
24.6 23.6

0.9
0.9
1.0
1.0
1.0
1.0
0.8
1.0
0.8
1.0
1.0
0.9
0.9
1.0
1.0
1.0
0.9
0.8
0.9
0.9
0.9
1.0
0.9
1.0
0.9
0.9
1.0
0.8
0.9
1.0
0.9
1.0
1.0
1.0
1.0
1.2
0.9
0.7
0.9
0.8
0.8
0.8
1.0
0.9
0.9
0.8
0.8
0.8
0.9
0.9
0.9
0.8
0.8
0.9
0.9
0.9
0.9
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24.4 23.5
25.5 23.8
24.0 23.2
24.9 23.8
23.9 23.4
23.5 22.6
24.6 23.2
24.4 23.2
23.8 23.1
24.4 23.0
23.9 22.7
24.3 23.7
25.8 24.2
24.2 23.2
24.3 23.1
23.7 23.1
23.3 22.5
23.0 21.4
23.9 23.9
24.4 23.4
25.6 23.4
24.8 23.8
25.1 23.7
24.3 23.5
24.5 23.7
24.0 23.2
23.9 23.5
24.3 23.6

24.8 23.8
24.4 23.8
24.4 23.5
24.0 23.3
24.6 23.7
24.4 23.7
24.5 23.4
23.8 23.4
24.1 23.1
24.3 23.7
23.5 22.1
24.1 22.7
23.5 22.9
23.8 23.3
23.7 23.0
23.6 22.8
23.6 22.9
23.6 22.7
23.7 22.9
23.8 22.8
23.4 22.6
23.5 22.9
24.4 22.9
23.1 22.6
23.2 22.1
24.4 22.7
23.6 22.8

0.9
0.8
0.9

,

0.9
0.9
1.0
0.9
0.9
1.0
0.9
0.8
0.8
0.9
0.9
0.9
0.9
0.9
0.9
1.1
1.2
1.0
1.0
1.1
0.9
1.0
1.0
1.0
1.0
1.0
1.0
0.9
1.0
0.9
0.9
1.0
0.9
1.1
1.0
1.0
1.0
0.9
1.0
0.9
0.9
1.0
1.0
1.1
0.9
0.9
0.9
1.0
0.9
1.0
0.9
1.1
1.1
0.9
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24.0 22.8
23.7 22.9
23.0 21.8
23.0 22.4
23.0 21.1
23.1 22.3
23.0 22.3
23.6 22.4
23.1 22.2
23.0 21.9
22.9 22.0
22.8 22.0
22.6 21.7
22.6 20.7
22.1 21.0
22.6 21.0
22.9 21.8
22.5 22.0
22.8 21.6
21.8 20.9
21.9 21.0
21.0 18.7
21.9 20.4
22.0 21.4
22.2 20.9
21.9 21.3
21.6 20.6
21.3 20.0
21.4 20.2
21.2 19.0
22.2 20.8
21.3 20.3
22.2 20.6
22.4 21.8
21.4 20.7
21.6 20.8
22.2 20.8
21.8 21.0
22.0 21.3
21.8 20.7
22.3 21.4
21.9 20.7
22.6 20.7
22.2 21.0
22.2 21.1
23.3 21.2
22.8 21.3
22.7 21.7
22.5 21.5
22.2 21.1
21.8 21.1
21.9 21.5
21.7 20.1
23.1 21.5
23.5 21.1
22.0 21.4
21.5 20.7

1.0
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
0.9
1.0
1.0
1.0
1.0
0.9
1.0
0.9
1.0
0.9
1.0
1.0
1.1
1.1
1.0
1.0
1.0
1.1
1.1
0.9
1.0
1.0
1.0
0.9
0.9
1.0
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
0.9
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•

24.6 19.3
21.6 20.0
21.6 21.0
21.7 20.1
21.7 20.6
21.3 20.0
21.4 19.5
21.2 17.6
22.1 18.8
23.8 20.1
22.4 20.6
21.6 19.8
21.7 20.6
21.6 19.2
22.0 21.0
21.6 20.3
21.9 21.1
22.0 20.4
22.6 21.8
21.9 20.4
21.8 21.2
21.4 19.6
23.8 21.7
22.9 21.1
22.6 21.7
22.4 19.8
22.2 20.4
22.7 21.4
22.2 20.0
22.1 21.0
22.4 21.1
22.0 18.3

1.0 ~0.9
1.0 ,
1.0
1.1
0.8
1.0
1.3
1.1
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.1
1.0 ,
1.1
1.0
1.1 f

1.0
0.9
1.3
1.0
0.9
0.9
0.9
0.9
1.0
0.9
1.1
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001, 002, 003 &
004 at point of discharge (rm 6.6)

003

002

004

001

point of discharge

NA

NA

NA

-.

Outfall 003 is the combined outfall discharge of three
outfalls: 001 is Treated Process Waste Water; 002 is
cooling water and boiler blowdown; and 004 is storm
water.

thermocouple data following DEQ QAJQC protcol

Cooling water and boiler blow down, no temperature
data

Storm water, no temperature data.

Treated process waste water, no temperature data.

I
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ml~r~l J~III~(jJj!llin I~QP3i:l"2004i:
0.0 0.0 20.2 19.4
0.0 20.4 20.1 20.4
0.0 20.8 20.1 21.6
0.0 21.9 20.9 22.8
0.0 22.2 21.8 23.3
0.0 23.3 23.0 24.9
0.0 24.3 23.9 24.9
0.0 24.723.6 24.7
0.0 24.3 23.8 24.4
0.0 23.0 22.3 23.8
0.0 22.5 20.9 22.6
0.0 21.5 20.2 22.7

0.0000 0.0000 0.0000 0.0000 0.0482 0.0570
0.0000 0.0000 0.0000 0.0482 0.0482 0.0570
0.0000 0.0000 0.0000 0.0438 0.0482 0.0526
0.0000 0.0000 0.0000 0.0482 0.0526 0.0526
0.0000 0.0000 0.0000 0.0438 0.0482 0.0438
0.0000 0.0000 0.0000 0.0482 0.0482 0.0438
0.0000 0.0000 0.0000 0.0438 0.0570 0.0438
0.0000 0.0000 0.0000 0.0438 0.0570 0.0438
0.0000 0.0000 0.0000 0.0438 0.0613 0.0438
0.0000 0.0000 0.0000 0.0438 0.0613 0.0438
0.0000 0.0000 0.0000 0.0482 0.0570 0.0482
0.0000 0.0000 0.0000 0.0438 0.0570 0.0482
IJj!!ilQQ:Q IQIU:QQQ,

IUIIIHIIi.H
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17.1
18.0
18.2
19.0
16.5
18.6
18.7

18.9
19.1
18.7
19.2
20.0
19.4
15.6
18.7
18.3
17.9
18.5
16.1
17.2
17.8
18.9
17.9
18.5
18.0
17.3
16.2
18.4
17.8
18.9
19.3
19.3
19.2
18.6
19.0
19.7
19.7
19.7
19.2
20.1
19.2
20.2
19.8
19.3
20.2
20.1
19.4
18.9
18.6
19.9
20.4
19.9
19.7
20.0
19.3
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IJlf" 22.0 20.0
21.3 19.8
21.1 20.2
21.7 20.6
21.0 20.4
21.3 20.0
21.2 20.1
21.0 19.7
21.0 19.4
21.0 19.8
21.4 20.5
21.6 20.3
24.2 21.7

21.6 20.0
23.7 21.2
21.9 21.0
22.2 19.7
21.3 20.3
21.5 21.0
21.5 20.9
21.6 20.2
22.0 20.5
21.9 21.3
22.7 21.5

22.5 21.5
22.3 21.7
22.4 20.9
23.2 22.2

~"i!~~~(':':-'-"':- --------- --------------------------
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22.3
22.0
21.4
21.5
21.3
21.9
21.7
21.3
22.4
22.2
21.7
21.6
22.0
22.2
22.4
20.8
21.8
21.6
21.1
21.1
20.2
19.6
20.8
21.9
22.1
21.8
21.3
23.0
22.8
22.3
22.4
21.8
22.2
22.7
22.6
22.2
22.5
22.9
23.0
23.5
22.9
23.3
22.6
22.4
22.0
22.5
22.5
22.0
21.7
22.3
22.0
22.0
22.4
22.4
22.6
22.6
22.4
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22.3
22.5
22.5
22.9
23.6
23.5
22.7
23.1
23.1
22.5
22.6
22.6
22.2
22.2
22.8
22.5
22.5
22.5
22.5
23.4
22.8
22.4
22.5
22.7
22.8
22.5
22.0
22.6
22.2
21.7
22.0
22.5
22.7
22.6
22.5
23.0
23.2
22.9
22.5
22.3
22.5
22.6
21.9
22.4
23.1
23.2
23.7
22.1
21.7
21.7
22.2
21.7
20.7

, 21.5
21.5
20.7
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22.5 0.9
21.7 1.0
21.7 0.9
21.5 0.9
20.9 0.9
20.9 0.9
20.9 1.0
20.8 1.0
20.5 0.9
20.9 0.9
20.9 0.9
21.4 0.9
21.0 0.9
20.7 0.9
20.9 0.9
21.1 0.9
21.0 0.9

0.9
20.5 1.0
20.4 0.9
20.2 0.9
20.4 0.8
20.5 1.0
20.6 0.9
20.5 0.9
19.9 0.9
20.0 0.9
19.0 1.1
19.9 1.2
19.8 1.0
19.7 1.1
19.5 1.0
20.0 1.1
19.6 1.1
19.1 1.1
18.4 1.1
19.3 1.0
19.3 1.0
19.7 1.1
20.5 1.1
20.9 1.1
20.2 0.9
19.9 1.1
20.3 1.1
19.7 1.1
20.8 1.1

1.1
20.9 1.0
20.4 1.1
20.7 1.1
21.1 1.0
20.7 1.1
20.1 1.0
20.1 1.2
20.1 1.2
19.6 1.0
19.4 1.1

scoEPA00029002



21.1 19.5
20.7 19.6
20.4 19.4
20.0 19.0
20.1 18.9
20.7 19.4
20.7 19.7
20.7 19.5
20.7 19.1
20.7 18.5

!d~(~~1IDiH~Q~~ 20.5 17.6
21.4 17.3
21.4 17.9
20.0 17.5
20.3 17.2
20.4 17.1
20.4 17.1
20.0 17.4
20.8 18.2
20.8 19.0
20.5 18.4
19.8 17.6
19.5 17.1
19.3 16.3
19.0 15.3
19.4 14.7
19.4 14.6
19.0 14.7
19.3 15.2
19.3 13.6
18.9 13.3

scoEPA00029003



18.9
18.4
20.2
20.2
20.5
20.5
20.0
20.1
19.9
20.0
15.2
19.0
19.4
19.8
19.2
18.8
18.6
18.7
19.1
18.4
19.4
19.8
19.4
18.2
20.1
19.6
20.0
19.8
15.7
17.8
18.5
19.2
19.4
19.5
20.0
19.2
20.2
19.5
19.0
19.4
19.6
19.5
20.0
19.8
19.9
14.7
19.3
18.8
19.9

13.7
16.4
15.5
17.8
18.1
18.7
18.4
18.2
18.9
17.7
18.1
18.3
18.2
18.4
18.8
18.3
18.7
14.1
16.7
15.6
18.4

1.1
1.1
1.0
1.0
1.2
1.1
1.1
1.1
1.1
1.1
1.1
1.0
1.1
1.1
1.2
1.2
1.0
1.0
1.2
1.1
1.0
0.9
0.6
0.6
0.7
0.6
0.7
0.6
0.6
0.6
0.7
1.2
1.0
1.0
0.9
1.1
1.1
1.1
1.0
1.0
1.0
1.0
0.8
1.0
1.0
1.0
1.1
1.0
1.1

scoEPA00029004



20.0 18.5 1.0
~ - ~ 20.1 18.2 0.9

19.9 19.3 1.1
19.9 18.7 1.0
19.3 18.2 1.0
19.6 18.5 1.1
19.8 19.3 1.1
19.5 18.7 1.1
19.6 18.5 0.9
19.5 17.5 1.0
20.5 19.2 1.1
20.5 18.3 1.1
21.2 19.7 1.1
20.2 18.8 1.1
19.2 17.9 1.0
19.4 16.7 0.9
17.7 13.6 1.1

1.2
19.1 16.2 1.0
19.3 18.2 1.0
20.1 18.9 1.1
-17.8 -17.8 1.2
19.7 17.9 1.1
19.1 17.6 1.0

1.1
1.0

19.3 18.8 1.0
19.3 17.3 1.0
19.5 17.4 1.1
19.4 18.5 1.0
19.4 17.3 1.0
19.4 17.6 1.1
19.0 17.8 1.0
18.8 17.5 1.0
19.3 18.0 1.0
19.6 17.2 1.1
19.5 18.3 1.0
19.9 18.3 1.0

1.1
0.9

19.7 18.3 1.0
19.4 17.4 0.9
19.4 17.3 1.1
19.8 17.6 1.0
20.7 17.9 1.0
18.9 17.0 1.2
19.7 17.9 1.1
20.4 18.4 1.3
20.2 13.7 1.0
20.1 18.4 1.1
20.6 19.1 1.3
20.5 19.4 1.1
20.1 17.5 1.1
20.0 17.9 1.1
20.0 19.1 1.1
20.1 18.7 1.0
20.2 18.2 1.1

scoEPA00029005



20.8
20.4
21.2
20.9
20.4
20.6
19.9
20.6
20.7
20.4
20.6
20.9
21.2
20.8
20.9
21.1
20.7
20.8
21.2
21.2
21.1
20.7
21.1
21.0
21.6
21.2
21.6
20.6
20.4
20.2
20.3
21.0
20.8
20.9
21.0
21.2
21.8
21.1
21.1
21.2
21.7
22.5
21.9
21.2
21.4
21.7
21.4
22.2
22.2
22.1
22.2
21.6
21.6
21.3
21.5
21.7
21.4

18.4
19.1
19.5
20.1
18.9
19.2
16.9
18.4
18.9
19.4
19.7
20.0
20.2
19.8
18.1
18.6
19.3
19.4
19.7
20.2
19.9
19.9
19.0
19.9
20.3
20.1
20.3
19.8
19.2
18.7
18.4
19.6
19.8
19.9
20.1
20.1
20.5
19.7
20.1
20.0
20.6
21.2
20.8
19.3
20.3
20.6
20.7
21.1
21.0
20.7
21.1
20.6
20.5
20.1
20.7
20.4
20.9

1.1
1.0
1.1
1.1
1.1
1.1
1.2
1.2
1.1
1.1
1.1
1.0
1.1
1.1
1.1
1.2
1.2
1.1
1.1
1.0
1.0
1.1
1.1
1.2
1.0
1.0
1.1
1.1
1.1
1.0
1.1
1.1
1.1
1.0
1.1
1.1
1.0
1.2
1.0
0.9
1.0
1.0
1.1
1.1
1.2
1.0
1.1
1.2
1.0
1.1
1.1
1.0
0.9
1.1
1.0
1.0
1.1

-----------

scoEPA00029006



21.7
22.2
22.2
23.3
22.1
21.7
20.7
21.1
22.1
21.6
22.2
22.0
23.2
23.1
22.9
23.3
23.4
22.8
22.7
22.6
23.0
23.4
23.0
22.9
23.1
22.7
23.1
23.4
23.1
22.6
22.3
22.3
22.6
23.0
23.3
23.9
23.7
23.8
24.3
23.8
24.2
22.5
22.1
22.2
21.7
22.3
23.5
23.0
23.4
22.9
22.5
21.6
23.0
23.6
22.6
22.9
22.5

20.8
21.1
21.1
21.3
21.2
21.0
20.2
19.9
20.8
20.9
21.1
21.1
21.5
22.0
21.7
21.7
22.4
21.8
22.0
21.6
21.6
21.9
21.6
21.8
22.0
21.9
21.9
22.0
21.9
22.1
21.6
21.2
21.5
22.2
22.5
22.8
22.6
22.4
22.9
22.7
22.5
21.4
20.8
20.6
20.9
21.0
21.7
21.6
21.8
20.8
20.9
20.7
20.9
21.2
21.1
21.3
20.7

1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.1
1.1
1.0
1.1
1.0
1.0
1.0
1.1
1.1
1.1
1.1
0.8
1.1
1.1
1.1
1.2
1.0
0.6
1.2
0.9
1.1
1.0
1.2
1.1
1.2
1.3
1.3
1.4
1.3
1.0
0.9
1.1
1.7
1.0
1.2
1.0
1.1
1.3
1.1
1.1
1.1
1.1
1.1
1.2
0.9
1.1
1.0
1.1
1.1
1.0

scoEPA00029007



22.0
22.7
22.7
22.8
22.7
28.3
22.6
22.4
22.6
23.6
23.0
22.9
23.7
22.7
22.4
22.3
22.6
22.3
22.4
23.3
23.1
23.0
23.0
22.7
23.6
23.9
24.5
23.5
23.7
22.9
23.5
24.5
22.7
22.6
24.7
22.5
22.3
21.9
21.4
21.2
21.4
21.7
21.5
22.6
22.0
21.7
21.9
22.0
22.3
22.9
22.4
22.0
22.6
22.4
22.1
22.2
22.0

21.0
21.0
21.4
21.8
21.9
21.4
21.1
21.3
21.3
22.0
21.8
21.7
21.6
21.8
21.3
20.9
21.2
21.2
21.6
21.7
22.1
22.0
21.8
22.0
22.2
22.7
23.0
22.6
22.2
22.0
21.7
20.8
21.9
21.8
21.9.
21.5
21.2
20.8
20.5
20.5
20.6
20.7
20.8
21.4
20.9
20.8
20.9
21.3
21.5
21.6
21.3
21.3
21.6
21.7
21.5
21.5
21.2

1.4
1.1
1.2
1.3
1.0
1.2
1.2
1.2
1.1
1.2
1.1
1.0
1.0
1.2
1.1
1.1
1.1
1.1
1.2
1.2
1.2
1.4
1.3
1.3
1.3
1.2
1.3
1.3
1.3
1.4
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.1
1.3
1.2
1.4
1.2
1.4
1.2
1.4
1.4
1.4
1.8
1.2
1.2
1.1
1.4
1.2
1.2
1.2
1.2
1.3

scoEPA00029008



22.5
22.2
22.3
22.2
21.8
21.4
21.4
21.6
21.0
21.2
20.6
21.0
21.2
21.4
20.9
21.3
21.0
20.8
20.4
20.5
20.6
20.7
20.5
20.9
20.2
21.1
21.6
20.8
20.9
20.5
20.8
20.8
20.3
20.4
20.3
20.5
20.5
20.1
19.7
19.7
20.1
19.7
20.1
19.7
19.4
19.1
19.1
19.4
19.4
19.4
19.2
19.4
19.5
19.4
19.4
19.3
19.0

21.8
21.5
21.5
21.4
20.2
20.7
19.9
20.8
20.6
20.5
19.4
19.6
20.2
20.5
19.8
20.2
20.3
19.8
19.8
19.8
19.9
20.0
19.9
20.0
19.2
20.0
19.9
19.8
19.6
19.7
19.9
19.7
19.3
19.1
19.2
19.1
19.2
18.7
18.7
18.8
19.0
18.3
17.8
18.0
17.9
15.0
17.1
18.1
18.4
17.5
18.2
16.4
17.5
18.5
16.9
17.2
17.9

1.3
1.2
1.1
1.2
1.1
1.5
1.3
1.4
1.5
1.5
1.2
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.2
1.3
1.3
1.4
1.3
1.1
1.2
1.3
1.3
1.1
1.2
1.3
1.2
1.3
1.3
1.3
1.2
1.4
1.3
1.3
1.2
1.3
1.3
1.3
1.4
1.2
1.1
1.3
1.1
1.2
1.6
1.4
0.2
0.3
0.5
0.6
0.4
0.6
0.6

scoEPA00029009



19.4 17.7 1.3
19.5 17.2 1.2
19.3 17.6 1.3
18.7 16.9 1.3
18.8 14.9 1.3
19.3 17.6 1.3
18.6 16.5 1.2
23.3 18.3 1.2
23.2 17.9 1.3
17.9 15.7 1.2
19.1 16.4 1.2
18.2 16.6 1.3
18.4 13.4 1.1
18.6 15.4 1.2
18.7 17.4 1.2
18.3 16.7 1.3
19.1 17.4 1.3
19.9 18.6 1.3
19.2 17.8 1.2
18.9 16.7 1.2
19.2 17.1 1.1
18.8 17.5 1.2
19.0 17.3 1.1

1.2
1.1
1.1
1.3
1.1
1.2

18.1 16.8 1.2
18.4 15.7 1.2

SCOEPA00029010



18.7 17.4 1.2
17.0 11.5 1.0
18.3 15.3 1.6
18.5 17.2 1.4
17.3 15.6 1.0
16.1 14.4 1.2
14.9 13.7 1.1
15.4 13.7 0.9
15.7 13.4 1.0
17.4 15.1 1.3
17.5 15.8 1.3
17.1 14.5 1.2
18.0 16.4 1.4
17.5 14.8 1.3
18.3 16.3 1.3

1.3
1.3

17.8 17.2 1.3
18.7 18.0 1.3
18.9 17.7 1.3
18.7 16.7 1.3
20.6 18.4 1.4
17.6 14.5 1.0
18.1 16.1 1.4
18.2 16.8 1.3
18.5 15.6 1.3
19.3 18.7 1.4
19.2 16.9 1.3
19.5 17.6 1.2
19.2 17.3 1.3
18.9 16.2 1.3
19.1 18.0 1.4
19.3 17.1 1.4
20.4 18.9 1.3
19.9 18.9 1.3
19.9 19.0 1.3
19.4 17.0 1.1
19.7 18.6 1.1
19.7 18.5 1.3
20.7 19.3 1.3
19.8 18.5 1.2
20.1 18.9 1.2
20.0 17.6 1.3
20.0 18.8 1.3
19.6 18.0 1.3
20.1 18.6 1.1
19.6 16.8 1.3
19.2 16.1 1.3
20.0 17.8 1.1

SCOEPA00029011



19.4 18.5 1.3
19.3 18.0 1.3
20.1 18.1 1.3
20.4 18.8 1.4
20.3 19.0 1.2
19.4 18.1 1.3
19.4 18.0 1.1
20.2 17.8 1.0
20.7 18.6 1.2
20.5 18.8 1.1
20.3 19.0 1.2
20.7 19.2 1.1
20.6 19.4 1.2
20.0 18.1 1.1
20.7 19.5 1.2
20.3 19.0 1.2
20.3 18.1 1.6

1.3
1.1

21.2 20.7 1.1
20.5 19.7 1.2
20.6 19.8 1.2
20.7 18.9 1.2
20.7 19.6 1.4
21.1 19.8 1.1
21.1 20.0 1.2
20.6 19.8 1.2
21.4 20.8 1.1
21.3 20.4 1.1
21.2 19.7 1.0
21.3 20.7 1.1
22.0 21.4 1.1
22.0 21.2 1.2
21.7 21.0 1.1
21.2 18.3 1.1
21.3 19.0 1.3
20.6 18.6 1.1
20.7 19.9 1.3
20.8 19.5 1.2
21.6 20.2 1.3
21.2 20.2 1.3
21.4 20.6 1.1
21.2 19.8 1.1
21.4 19.9 1.3
22.2 21.4 1.3
21.9 21.1 1.2
21.6 21.0 1.1
21.7 20.5 1.2
21.6 21.1 1.2
22.1 21.3 1.2
22.0 21.5 1.2
22.4 21.3 1.1
23.2 21.9 1.2
22.6 21.3 1.3
23.0 21.7 1.2
21.8 20.3 1.3
21.5 19.2 1.1

SCOEPA00029012



21.8
22.0
21.6
21.6
21.4
21.7
22.2
22.0
21.9
22.7
22.8
22.6
22.4
22.8
22.7
23.0
23.0
23.2
22.9
22.3
22.6
22.5
22.7
22.9
22.4
22.6
22.6
23.0
22.8
22.7
23.3
23.5
22.6
23.0
22.7
22.5
22.8
22.9
23.7
24.0
23.7
22.6
22.1
23.7
23.2
22.9
24.1
23.5
23.6
23.6
23.6
23.0
23.1
23.7
23.1
22.6
22.9

21.1
21.5
20.7
20.1 .
19.9
19.8
21.5
20.9
21.2
21.6
22.0
21.3
21.5
21.8
21.8
21.5
22.2
22.4
22.2
21.1
22.0
21.5
21.4
22.3
21.6
21.9
21.1
21.8
22.1
22.2
22.6
21.9
22.0
21.7
22.2
21.4
22.1
22.4
22.5
23.0
22.3
21.2
20.7
21.5
22.0
22.0
22.0
22.3
21.5
22.4
22.1
21.9
21.7
21.5
21.2
21.9
21.9

1.1
1.5
1.0
0.9
1.0
1.1
1.5
1.0
1.0
1.0
1.0
1.1
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.1
1.0
1.0
0.9
1.1
1.0
1.0
0.9
0.9
0.9
0.9
1.0
1.1
1.0
0.9
0.9
0.8
1.0
1.0
1.1
1.0
0.9
1.2
0.9 .
1.1
1.0
1.2
1.0
1.0
1.0
1.1
0.9
0.8
0.9

SCOEPA00029013



23.1 21.7 0.9
23.3 22.7 0.9
23.2 22.6 1.0
22.6 21.8 1.0
23.8 22.5 1.0
24.7 23.2 1.0
25.1 24.2 0.8
24.6 23.4 1.0
24.7 23.9 0.8
25.2 23.8 1.0
25.1 23.9 1.0
25.2 24.0 0.9
24.6 22.7 0.9
23.7 22.9 1.0
23.5 22.8 1.0
24.2 23.0 1.0
23.6 22.7 0.9
23.5 23.0 0.8
22.8 22.6 0.9
23.4 22.3 0.9
23.5 23.3 0.9
22.6 22.4 1.0
23.4 22.9 0.9
23.2 22.9 1.0
23.7 22.9 0.9
22.5 20.5 0.9
22.9 22.3 1.0
23.4 0.8
23.3 22.5 0.9
23.1 22.8 1.0
23.7 22.8 0.9
24.6 23.0 1.0
23.6 22.6 1.0
24.1 22.7 1.0
24.7 22.9 1.0
24.4 23.4 .1.2
24.4 23.2 0.9
24.5 23.6 0.7
24.7 23.5 0.9
24.0 22.9 0.8
24.3 22.9 0.8
24.6 23.2 0.8
26.2 24.1 1.0
24.8 23.9 0.9
24.5 23.4 0.9
24.9 23.4 0.8
25.0 23.9 0.8
24.6 23.9 0.8
23.6 22.7 0.9
24.4 23.0 0.9
25.1 23.4 0.9
26.1 24.1 0.8
24.3 23.4 0.8
24.2 23.1 0.9
23.7 23.0 0.9
24.6 23.1 0.9
24.6 23.6 0.9

scoEPA000290 14



24.4
25.5
24.0
24.9
23.9
23.5
24.6
24.4
23.8
24.4
23.9
24.3
25.8
24.2
24.3
23.7
23.3
23.0
23.9
24.4
25.6
24.8
25.1
24.3
24.5
24.0
23.9
24.3

24.8
24.4
24.4
24.0
24.6
24.4
24.5
23.8
24.1

23.6
23.6
23.6
23.7
23.8
23.4
23.5
24.4
23.1
23.2
24.4
23.6

23.5
23.8
23.2
23.8
23.4
22.6
23.2
23.2
23.1
23.0
22.7
23.7
24.2
23.2
23.1
23.1
22.5
21.4
23.9
23.4
23.4
23.8
23.7
23.5
23.7
23.2
23.5
23.6

23.8
23.8
23.5
23.3
23.7
23.7
23.4
23.4
23.1
23.7
22.1
22.7
22.9
23.3
23.0
22.8
22.9
22;7
22.9
22.8
22.6
22.9
22.9
22.6
22.1
22.7
22.8

0.9
0.8
0.9
0.9
0.9
1.0
0.9
0.9
1.0
0.9
0.8
0.8
0.9
0.9
0.9
0.9
0.9
0.9
1.1
1.2
1.0
1.0
1.1
0.9
1.0
1.0
1.0
1.0
1.0
1.0
0.9
1.0
0.9
0.9
1.0
0.9
1.1
1.0
1.0
1.0
0.9
1.0
0.9
0.9
1.0
1.0
1.1
0.9
0.9
0.9
1.0
0.9
1.0
0.9
1.1
1.1
0.9

SCOEPA00029015



24.0
23.7
23.0
23.0
23.0
23.1
23.0
23.6
23.1
23.0
22.9
22.8
22.6
22.6
22.1
22.6
22.9
22.5
22.8
21.8
21.9
21.0
21.9
22.0
22.2
21.9
21.6
21.3
21.4
21.2
22.2
21.3
22.2
22.4
21.4
21.6
22.2
21.8
22.0
21.8
22.3
21.9
22.6
22.2
22.2
23.3
22.8
22.7
22.5
22.2
21.8
21.9
21.7
23.1
23.5
22.0
21.5

22.8
22.9
21.8
22.4
21.1
22.3
22.3
22.4
22.2
21.9
22.0
22.0
21.7
20.7
21.0
21.0
21.8
22.0
21.6
20.9
21.0
18.7
20.4
21.4
20.9
21.3
20.6
20.0
20.2
19.0
20.8
20.3
20.6
21.8
20.7
20.8
20.8
21.0
21.3
20.7
21.4
20.7
20.7
21.0
21.1
21.2
21.3
21.7
21.5
21.1
21.1
21.5
20.1
21.5
21.1
21.4
20.7

1.0
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
0.9
1.0
1.0
1.0
1.0
0.9
1.0
0.9
1.0
0.9
1.0
1.0
1.1
1.1
1.0
1.0
1.0
1.1
1.1
0.9
1.0
1.0
1.0
0.9
0.9
1.0
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
1.0
0.9
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24.6
21.6
21.6
21.7
21.7
21.3
21.4
21.2
22.1
23.8
22.4
21.6
21.7
21.6
22.0
21.6
21.9
22.0
22.6
21.9
21.8
21.4
23.8
22.9
22.6
22.4
22.2
22.7
22.2
22.1
22.4
22.0

19.3
20.0
21.0
20.1
20.6
20.0
19.5
17.6
18.8
20.1
20.6
19.8
20.6
19.2
21.0
20.3
21.1
20.4
21.8
20.4
21.2
19.6
21.7
21.1
21.7
19.8
20.4
21.4
20.0
21.0
21.1
18.3

1.0
0.9
1.0
1.0
1.1
0.8
1.0
1.3
1.1
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.1
1.0
1.1
1.0
1.1
1.0
0.9
1.3
1.0
0.9
0.9
0.9
0.9
1.0
0.9
1.1
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08/10/2001 12:13 FAX 503 219 7599

TRANSMISSION OK

TXlRX NO
CONNECTION TEL
CONNECTION ID
ST. TIME
USAGE T
PGS. SENT
RESULT

WACKER FAB1 FL2

*********************
*** TX REPORT ***
*********************

2732
95032296957

08/10 12:11
02'30

13
OK

~001

7200 NW Front Avenue
Portland, Oregon 97210-3676
Phone: (503) 243-2020

IWacker Siltronic Corporation·

o Fax: (503) 219-7599 Environmental Department

FACSIMILE TRANSMITTAL SHEET

TO: Dr. EUiotZais _

FROM: Tom McCue _

FAX No: (503)229-6957 _

DATE: Aug 10,2001 -'-----__

NUMBER OF PAGES (including this page): 13 _

MESSAGE/SPECIAL INSTRUCTIONS:

Dear Dr. Zais,

Attached are the analysis results from samples taken for the Water Quality inspection

May 4, 2001. No split sample form was used because split samples were not taken. We

.had sampled the same composite wastewater for the same parameters May 3, 2001 and

we have included the chain of custody form for that analysis. These results were

submitted previously as part of the monthly discharge monitoring report for the month of

SCOEPA00029018



regan
John A. Kitzhaber, MD., Governor

April 12, 2001

Re: Drought Conditions

Dear NPDES Permittee:

Department of Environmental Quality
811 SW Sixth Avenue

Portland, OR 97204-1390
(503) 229-5696

TTY (503) 229-6993

Oregon is experiencing a period of abnormally low rainfall and snowfall creating extremely low
stream flows in many partsotthe state. With low stream flows, water quality in a stream may
deteriorate to a point that fish and other aquatic life and other beneficial uses are threatened.
We need your help in protecting water quality in streams which may be impacted by your
operation.

Under normal winter and spring rainfall conditions, there is usually enough dilution in the
receiving stream to assimilate the wastes discharged from your facility. With the very low flows
this winter and the expected low flows this spring and summer, we anticipate that some streams
may not have enough dilution to assimilate the wastes that are discharged. We are asking for
your help to minimize the impact of your wastewater discharge on the receiving stream and
suggest the following:

• If your facility does not discharge to the Willamette River, Columbia River, or Pacific
Ocean and has higher winter limits than summer limits, try to achieve the summer
limits prior to the date that these limits normally go into effect, which is usually May 1
or June 1. Current modeling of low river flow conditions for the Willamette River indicates
that flows should be sufficient to protect water quality until June 1. Flow conditions in the
Columbia River and the Pacific Ocean also are adequate to provide enough dilution. The
Department is currently evaluating other projected river flows and what impacts these flows
could have on water quality. If drought conditions continue intothe fall and winter seasons,
the Department may require that you maintain summer limits until winter rains set in and
stream flows increase.'

• If you operate a lagoon treatment system and have a non-discharge period for
summer, you should evaluate your operations to ensure that adequate storage will be
available if drought conditions continue into the fall season. Care needs to be taken to
ensure that the lagoon system will not be structurally jeopardized with higher storage levels,
or that irrigation does not run off or cause other environmental problems. If drought
conditions continue into the normal discharge period, which usually begins November 1, you
may be asked to extend the non-discharge period until winter rains set in and stream flows
increase. .

@
DEQ-l
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Drought
April 12, 2001
Page 2

• If your facility uses chlorine for disinfection, or your feed water carries a chlorine
residual, please be careful with the amount of chlorine that is discharged. Chlorine is
extremely toxic to fish and other aquatic life. If you are using chlorine for disinfection and no
chlorine residual limit has been established in your NPDES permit, you should only maintain
a residual sufficient to reduce bacteria levels below permit limits. Control of disinfection
processes requires consideration of the chlorine dosage and residual, the detention time in
the chlorine contact chamber, the effluent quality, and the bacteria test results. You may
wish to increase sampling for bacteria if you make adjustments in the chlorine feed rate.

• Review all outstanding maintenance needs to ensure that wastewater control facilities
are operating as efficiently as possible so as to prevent overflows, bypassing and
other problems due to breakdowns of equipment. Under Schedule F of your NPDES
permit, you are required to properly operate and maintain all facilities and systems of
treatment and control (and related appurtenances) at all times.

• Consideration should be given to preparations for possible power outages affecting
the treatment and collection systems, in order to maintain treatment system
effectiveness and to avoid sewer overflows. Besides the drought conditions, power
outages are also of major concern. Please ensure that back-up or auxiliary systems are
operational if needed to achieve compliance with permit conditions.

The Department will continue to evaluate the drought conditions and work with other state and
federal agencies. We will be reviewing basin specific information to identify potentially critical
locations. You will be notified of further drought management planning updates that may affect
your operations.

Thank you for your continued efforts in protecting Oregon's streams and rivers. We hope that
these voluntary measures will allow us to get through this critical time without damaging our
valuable natural resources. If the drought conditions continue past the summer months, it may
be necessary to take additional steps to protect our water quality.

If you have any questions, please contact your DEQ regional office.

ichael T. Llewelyn, Ad
Water Quality Division

drought.doc
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regan
John A. Kitzhaber, MD., Governor

December 6, 20Q1

Re: Drought Conditions Update

Dear NPDES Permittee:

Department of Environmental Quality
811 SW Sixth Avenue

Portland.Ole 97204-1390
. "" '. '(503) 229-5696

TTY (503) 229-6993

This last April and October, the Department notified you of the serious drought conditions
throughout the state and asked for your help to minimize impacts from your wastewater discharge
on the receiving stream. In October, the Department asked that you voluntarily comply with
conditions outlined in the letter, and set forth aDEQ Internal Management Directive under which
the Department would consider offering conditional civil penalty amnesty for certain water quality
standards violations due to the drought. The Directive and offer of amnesty from civil penalty is
effective until December 31,2001.

Fortunately, the fall weather precipitation amounts are resulting in normal stream flows for this time
of year throughout most of the state. If the receiving stream you discharge to is at normal flow,
then you should comply with the winter season limitations stated in your permit. Some parts of the
state though may still be experiencing below normal stream flows as streams continue to recover
from record low or near record low flows. If your facility does discharge to a receiving stream that
is still impacted due to low stream flows, please continue to comply with the conditions that were
set forth in the October 2, 2001 letter.

Thank you for yourcontinued efforts and cooperation to minimize your discharge during the critical
drought period that was recorded as one of the worst on record in Oregon: Your staff are to be
commended as they work towards achieving high standards of operation to lessen impacts of
wastewater discharge on streams, especially during critical times of low stream flow.

Sincerely,

~llewelyn, Administrator
Water Quality Division

@
I?EQ-l
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September 4,2001

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality
State of Oregon, NW Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais

ER: 045JWC

IIWACKER I
Wacker SUtronicCorporation

r.
\-

Wacker Siltronic Corporation will be limiting manufacturing for one week beginning 9/8/01
and ending 9/16/01.

During this time, all production activities in FAB 1 will stop. All production baths will be
emptied and all manufacturing equipment will be placed in a stand-by mode. There will
be some limited production in FAB 2.

All pollution equipment will be operational in both FABs during this time. This includes all
air scrubbers, Wacker's Wastewater Treatment Plant and sewer system.

If you have any questions, please contact Jim Claxton @ 503-219-7313

Regards,

WACKER SILTRONIC CORPORATION

~ C 'N'{L.-
Thomas C. McCue
Environmental Manager

A 05-9000 and ISO 14001 Certified Corporation

WackerSiltronicCorporation
7200NW FrontAvenue
Portland, OR 97210-3676
Phone(503)243·2020
TOO(503)241-7519

scoEPA00029022



IWACKER I
Wacker Sillronic Corpora

April 11, 2001

Dr. Elliot lais
Water Quality Source Control
Dept. of Environmental Quality
State of Oregon I NW Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

RE: Annual Bioassay Results

Dear Dr. Zais:

ER014TM

Previously reported evaluations of bioassay test results submitted in our October 2000 DMR
were over-reported and did not take into account the correct dilution data to describe the
effluent concentration within the zone of immediate dilution and the dilution at the edge of the
mixing zone. This effected the test results and the percent of effluent used to determine the
no observable effect concentration (NOEC). Using actual dilution data from three mixing zone
studies, Wacker Siltronic Corporation is currently in compliance with all NPDES permit
conditions in Schedule 0, Section 6, Bioassay requirements.

The error occurred when we failed to take into account the effluent dilution data produced by
the mixing zone studies when conducting the bioassay testing. Data used for effluent dilution
determination up to this point were early estimated dilution values suggested in 1994 before
the liD was established in the permit.

A total of three mixing zone studies have been performed at the outfall in the years 1994,
1995, and 1999. These studies have been submitted to DEQ in the past. Each of these
studies model the dilution conditions within the mixing zone and at the edge of the mixing
zone. This data is used to define the pass/fail criteria for bioassay tests.

All mixing zone data that is valid for the existing permit has been used to calculate the average
dilution a 5 foot radius for the liD and at a 50 foot radius for the edge of the mixing zone. All
dilution data points are based on 7Q10 worst case low flow conditions at 0.1 feet per second
current velocity during both average and maximum permitted discharge volumes. Under these
conditions the NOEC test criteria is:

Acute:

Chronic:

NOEC ~13.4% effluent (10-17.5% based on liD dilutions of 5.7-10)

NOEC ~1.8% effluent (1.5-3.0% based on mixing zone dilutions of 33-72)

Test results have been re-evaluated based on the above average effluent dilutions:

A as-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676
Phone (503) 243-2020
TDD (503) 241-7519

scoEPA00029023



IWACKER I
Wacker Siltronic Corpora

Test Date Test Ceriodaphnia dubia Pimephales promelas
(2000) Survival (% Effluent) Survival (% Effluent)

Aug 8-15
Acute NOEC 17% 100%
Chronic NOEC <3% <3%

Oct 10-17
Acute NOEC 50% 100%
Chronic NOEC 3% 100%

Dec 5-12
Acute NOEC 50% 100%
Chronic NOEC <6.25 100%

The bioassay tests conducted in October and December pass under all mixing zone
conditions. The August bioassay test appears to pass but a lack of data at the lower
concentration make the results questionable. Future bioassay tests will be conducted at lower
effluent concentrations to bracket the test criteria.

A Toxicity Identification Evaluation study has been conducted on the total effluent and
upstream from the discharge point to determine the cause for periodic test failures. Testing is
ongoing and it is hoped that it will assist in the design of long term solutions.

If you have any questions, please contact me at 503-219-7532

Very truly yours,

Wacker Siltronic Corporation;

Thomas C. McCue
Environmental Manager

A OS-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676
Phone (503) 243·2020
TOO (503) 241-7519

scoEPA00029024
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l' (WACKER]
Wacker Siltronic Corporation

July 12, 1999

Jack Payne
IDC
2020 SW Fourth Avenue, 3'd Floor
Portland, OR 97201

Dear Jack:

Enclosed are the NPDES monthly reports for 1997, 1998, and 1999 that you requested. If you need
further information or have questions, please give me a call at (503) 219-7532.

Sincerely,

Thomas C. McCue, Manager
Environmental Engineering

TCM:tjw

Enclosures

payneltr.doc

An ISO 9001 certified Corporation

WackerSiltronicCorporation
P.O. Box 83180
Portland. OR 97283-0180
Phone(503)243-2020
TOO(503)241-7519

scoEPA00029025
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Wacker Siltronic Corporation

TO: Gary Hickman

FROM: Sandee Archer

SUBJECT: Information Requested

DATE: January 13, 1995

•

Enclosed is:
Test 357-11
Test 357-12
Test 357-13
Test 357-14
Test 357-15
Test 357-16
Test 357-18
Test 357-19

June 1993
August 1993
August 1993
September 1993
August 1993
September 1993
August 1994
October 1994

•

Copy of the NPDES permit

MSDS for:
Alum- AIUtYlu'k)(YI SvIf:Q"~ SrJt.I"ho 11 1;1 so I/o." wafer f l2oqe~

Polymer- Aquafloc 477 - No 0 Deor~or,,-

Surfactant- Stepanol- Ammonium Laurel Sulfate Hell ~e.1
09
Dearborn 874- WAD system
Dearborn 154- Boiling water treatment
Dearborn 545- Cooling water treatment
Dearcide 735- Biocide
PolyElph 956- Cooling water treatment
Antifoam- SAG 710 I/WftL.

Drain drawings
MSDS Master List

I still owe you:

WWTP drawing
Chemical use information on ALUM and Polymers
Any other general chemical usage numbers

scoEPA00029026



• •
WASTE TREATMENT OWW SULFATE DATA, 1994

•
DATE

06-14
06-15
06-23
06-30
07-06
07-07
07-08
07-09
07-11
07-12
07-13
07-14
07-15
07-19
07-20
07-21
07-22

S04 mg/L COMP/G
280 GRAB

2100 GRAB
1000 COMP*
320 COMP*
95 GRAB

262 GRAB
144 GRAB
90 GRAB
76 GRAB

173 COMP
203 COMP

31 GRAB
5 COMP

73 COMp·
65 COMP#
19 COMP
22 COMP#

1I1ilJIJII\ti!1!1!iiiWlilBiVABQ:!1§IMBHf!!1!f
DATE S04 mg/L COMP/G

07-06 423 GRAB
07-07 165 GRAB
07-08 10 GRAB
07-09 4 GRAB
07-11 2 GRAB
07-12 26 COMP
07-13 1 COMP
07-19 10 COMP

* These samples were also sent to an outside lab for verification
result's as follows; 6/23: 1,000 mg/L and 6/30: 230 mg/L.

# These samples represent 24 hr composite's taken at the
OWW partial flume. Result's are recorded on weekly permit cover sheet.

scoEPA00029027
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Page 1NAME2Monday, January 09,1995.
NUM Msdsdate MatE;lrial Description

•1005 Acculam
1010 2113/89 Acid Acetic GLACIAL, REAGENT GRADE

1020 2111192 Vetrified bonded-abrasive products Norton
1025 4/13/93 Double sided abrasive disks 84514A and 84516A
1030 1130192 Acetone DIMETHYL KETONE
1050 1/23192 Acetophenetidide(P-),97%
1070 5/9/89 Acetylene GAS FOR CUTTING TORCH; 99.7% PURE

1074'" Acetylene COMP GAS; PACED IN L1Q ACETONE

1075L 6/1193 Acid Reagent Powder Pillows
1090 1211191 Acri-Ceal ACRYLIC FLOOR SEALER
1110 5/5/88 Activated Carbon NORITPK1-3
1150 10/1/85 Gas Zero COMPo AIR; LESS THAN 2PPM OTHER

1170 7/1190 Ajax Cleanser
1180 1131/94 Plastic Welder II (activator) 83854B
1181 1/13/92 Grade 0 Breathing Air
1182 1/26/94 Plastic Welder If (adhesive) 83854A

1184 12110/85 K20 Adhesive Spray
1186 11/14/88 Adhesive Spray 820 11/14/88
1188 8/31193 lnsti seal 84717
1190 319/90 Adhesive All PurposeKAR #77160

1192 8/18/93 All purpose adhesive/ trim cement
1194 5/20194 Perma-fuseinsmntadhesive
1196 1/26/94 Plasmetal (activator) 83855B
1198 1/25194 Plasmetal (adhesive) 83855A
1199 619193 UCD7949V
1200L 3/17192 Aluminum

•1205 5/11/94 Wrought Aluminum Products
1210 1/1191 Aluminum Etchant 16:1:1:2 SEMI
1230 1/4/88 Aluminum Oxide - 15 micron Grade 1 POLISHING ABRASIVE
1234 1/4/88 Aluminum Oxide - 15 micron Grade 2 POLISHING ABRASIVE
1238'" Aluminum Oxide - F90-100; Fujimi #2142 POLISHING ABRASIVE
1242 10/15/90 Aluminum Oxide - Microgrit WCA-30 POLISHING ABRASIVE
1245L 8/28/92 Aluminum Smndard Solution, 50.0 mglL

" 1250 5/1/90 Aluminum Sulfate Solution WWTP
1255 416/89 Aluminum trichloride hexahydrate
1256 5/10/90 Polyaluminum Chloride Solution
1257 4/1/92 Aluminum Alloy
1260L 4122193 Reagent Aluminum ALUVER3

1270L 10114/87 Reagent Amino Acid F #22033
1280 8122191 Ammonium Fluoride
1290 1/12189 Ammonium Hydroxide 28-30% Micro Pr
1310 3131192 Ammonium Hydroxide Gigabit

~ 1330 3!27191 Ammonium Laurel Sulfate
1340 9/1/91 Five Anion Smndard
1350 1122190 Anti-seize Hi Temp, PETROLEUM LUBRICANT
1355L 1122190 Anti-seize Industrial Hi Temp #71979

1360 3131194 Anti freeze Shellzone
1370 5/1/88 Antimony, 99.9% 99.9%

...... 1390 6/1/90 Applescent, NI-712 Family ODOR ELIMINATOR
1400L 3!2192 Aquafloc 477 Waste water treatment
1402 8/19192 Aquastar solid water standard
1405 11/19/94 Arg dri sorbants
1410'" Argon COMPGAS
1430 11/1/86 Argon Bulk (Cryogenic,Liquid)

1450'" Argon' , Grade 5
1455L 8/9/89 Gas Arsine in Hydrogen 0.01 to 10% Mixture

1460l 4/15/93 Acid Ascrobic
1470 9/1/91 AS4a Eluent Concentrate

scoEPA00029028



Monday, January 09, 1995 NAME2

....

Page 2

NUM Msdsdate Material Description

1485L 12/1192 Battery ALKALINE 82801-82805 '.
1490 8/1192 Battery CALC-LEAD,H115-100KVA;4CELLx30, C&D 4LCY
1494 8/1192 Battery CALC-LEAD, A102-300KVA;4CELLx60, C&D XTHL
1498 8/1192 Battery CALC-LEAD, H115-100KVA;4CELLx30, C&D 4LCY
1502 8/1/92 Battery CALC-LEAD, A102-300KVA;4CELLx60, C&D XTHL
1506* Battery LEAD, HQBLDG-UPS;4CELLx17
1510* Battery LEAD, PRMY SWITCH;1 CELLx24
1514* Battery LEAD, ISSCIFACBLDG;4CELLx6
1518* Battery LEAD, EXIDE 3CC-9,HQBLDG-UPS;4CELLx17
1522* Battery LEAD, EXIDE EU-5, PRMY SWITCH;1 CELLx24
1526* Battery LEAD, PWR BTT PL-15,ISSCIFACBLDG;4C~LLx6

1560 5/1192 Belt dressing
1570 6/19191 Betz35A CORROSION INHIBITOR
1580 119193 Blazer
1585 4/1192 Copper
1587 4/1192 Bronze/II/
1588 4/1192 Brass and Leaded Brass
1590 1/4/87 Bleach (see sodium hyperchlorite) -5.25%
1595L 4/22/93 Reagent Bleaching BLEACHING 3 REAGENT
1600L 9123192 Buffer BOD NUTRIENT BUFFER PILLOWS
1635L 7/1192 Cleaner (brake) Brake cleaner, kar gold # 84448
1650* Buffer solution pH 12.00, RICCA 1615-16
1670 7121/87 Butyl Acetate Electronic grade
1680 4/4190 Butane 12-133,12-140,12-180
1690 5125190 Alcohol (butyl) ELECTRONIC GRADE
1710 113191 Cleaner (butyl) HILLYARD #3606
1730 4/1/88 Lubricant Aerosol C R C 3-36, 30041300513005T
1734 11/1/85 Lubricant Bulk C R C 3-36, 30061300913011
1738L 7/1192 Cleaner (carpet) KAR GOLD # 84452
1745 11123192 Calcium chloride Flake
1750 7121/87 Calcium Chloride 77-80% 77-80% flake BRINING GRADE
1760 1/5/94 Calcium Carbonate
1765 3/2/93 Calcium hydroxide
1770* Ammonia Probe
1785L 5129191 Carbon Activated Activated
1790 6/15/89 Carbon Dioxide Liquid
1795 5/2/94 Carbon Monoxide
1800 4/1192 Carbon and alloy steels
1805 813193 Castrol 61-803a
1810L 3130193 Caustic Soda BEADS-"PELS PLUS"
1830 7/1193 Caustic Soda 50% Sorn 50%-Bulk, WWTP and other from vwr
1850 1n193 Caustik Soda 50% Solution 50%, VWR PROD #239280
1860L 4/1190 Heater CERAMIC FIBER HEATER
1870 813/89 Censor
1890* 5/16/89 Acid Chromic 50% solution
1910* 8/13/87 Acid Citric F REAGENT, HACH #22542
1930 1019190 Acid Citric ANHYDROUS
1940L 5/6193 Acid Citric Anhydrous
1950 1/1190 Cleaner Clean all GEN PURPOSE CLNR
1970 11/1/85 Cleaner CONTACT CLEANER, CRC #3070

1980 7125/86 Convert a Rust 79213,79948
1985 2/8/93 Water soluble corrosion inhibitor
1987 4/1192 Copper
1994 3/8/94 Scrubs in a bucket 86247
1998 6/12/92 Burmar glass clean
2000 2/26/92 Dyclean
2002 2/26/93 Fluoroclean
2030 10/15192 Adhesive COVE BASE/CEILING ADHES, FRANKLIN #3280

scoEPA00029029



t'

Page 3NAME2Monday, January 09, 1995
.~

NUM Msdsdate Material Description

•2040 8/22/94 Code 416 Water testing reagents
2045 1131/94 Code 533 Water testing reagents
2047 10/15193 Code 535 Flamable Liquid
2055 10/15193 Code 552 Starch acid indicator
2060 11/15193 Code 567 Neutralizing solution
2065 8/15194 Cade503 Barium Chloride
2071 10/14191 Code 541 Sulfuric acid
2075 11/15/93 Code 575 Specific Condutance
2090 1/1191 Cleaner CRT TERMINAL, Hydroalcoholic solution

2095L 3/11191 Coolant CUTTING TOOL COOLANT KAR # 74996
2097 6/1193 Cooling Liquid 19
2098 5/8190 Silcool-X Cutting fluid
2105 213192 Cutting fluid #470
2107* Wire saw coolant
2110 5/16/89 Dye Crystal violet LAB REAGENT
2115 6/1/86 Foray Dry Chemical Ext agent
2120 4/19/94 Dearborn 19 . Boiler water
2122 9f2.7/93 Dearborn 154 ~o~\.,~
2125 12f2.9/93 Dearcide 735· , Dihalodiakylhydantoin
2127 7/19/83 Dearborn545 c..\.o~~ LGO~S.

2145 8130/93 PolyEipH 956~t.tSJ:'''''5'\...... t;tS Cooling water treatment
..' 2190L 3f2.0/92 Dearborn~ ..o~,. Soc...\q" . , COOLING WATER TRTMNT

2210 3f2.0192 Aquafloc 477 WASTE WTR TRTMNT
2230 3131/92 Dearborn WW-1699"'"It vvh fiWW\-. ANTIFOAM-,-SAMPLE FOR TESTING; WWTP

2240L 11f2.6/91 Defluxer ENVI-RO-TECH 1676
·2250 6/19192 Reagent Formaldehyde DEVELOP SOLNILOW RNG FORMALDEHYDE

2270 6f2.1/88 Diatomaceous Earth WWTP(diSc); CALCINED

2290 517/91 Diatomaceous Earth FLUX CALCINED
2295L 6/10/93 Degestion solution FOR COD; 0-150ppm RANGE

2298L 5/5/89 Disinfectant DISINFECTANT AND DEODORIZER, # 79842

2300L 4f2.2193 Acid DiSulfuric DISULFURIC ACID REAGENT
2310 4/1/84 Diborane 50 ppm in Hydrogen
2330 5f2.2190 Teflon Lube Dry, KAR # 79418
2350 7/1/88 Dust off AIR-CLEAN SPRAY
2370 7f2.7/92 Fluid (layout) BRUSH-ON LAYOUT FL. blue, OX 100
2390 12f2.0/90 Fluid Oayout) BRUSH-ON LAYOUT FL. red, OX 296 .

2410 7f2.7/92 Spray(layout) SPRAY ON LAYOUT FL. blue, SP 1100

2430 3/9/92 EDTA LAB REAGENT
2445L 4/1192 Cleaner ELECTRIC CONTACT CLEANER-# 67952

2450 3/8/90 Cleaner ELECTRIC MOTOR CLEANER, KAR #65390
2460 10/1192 Cleaner ELECTRONIC CLEANER # 80936
2465L 3f2.1190 Degreaser ENGINE DEGREASER,GEL

2468L 211/92 Paint Epoxy GENERAL PURPOSE # 72924

2470 215/86 Alcohol (Ethanol) Vanazol A-1 200 Proof Denaturated
2485 7/1/93 Ethylene Glycol
2490 1f2.9191 Ethylene Glycol TECH GRADE
2495 4f2.0/93 ER-2000
2510 1/4/93 Rust treatment LOCTITE #75430
2530 1213190 Cleaner F-10 SHAKER POWDERED HAND CLNR

2540 9/16192 Ferric Nitrate 45% solution
2550 12114/89 Epoxy Resin FIVE (5-)MINUTE EPOXY RESIN I
2560L 10/1192 Bug spray FLYING AND CRAWLING BUG SPRAY

2565 716194 Bug Spray Wasp and Hornet killer

2570 4/12190 Soda ahs SODA ASH & SODA LYE, Formula 12475

2580 711193 Fog Fluid- Rosco
2590 1/12188 Freon TE+TF FREON TE-FREON TF+ETHANOL, azeotropic

2594 6f2.6/89 Freon TF
2598 316/89 Freon TMC FREON TMC-FREON TF+METHYLENE CHLORI

._-._.--
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2602 3127190 Defluxer FreonTF+Meth+NtrMeth •2615L 10125190 Gentian violet
2620 8123/88 Gold
2630 318190 PaintStripper GASKREMOVERlPNT STRPR, KAR#68823
2640L 3/2/93 Cleaner GLASS CLEANER, KAR
2650L 7/1192 Cleaner GLASS CLEANER, KARGOLD# 84450
2660 10/14194 Gel Engine Degreaser
2670 1/1191 Cleaner IN 8-125; #GAB20B or#Q22521
2690 1/1191 Cleaner HYDROALCOHOUC SOLUTION
2710· 12/8/89 Glycerine 99.7% SYNTHETIC USP
2715 1/1/94 Torque Seal
2717 4/1192 Galvanized
2720 1/1192 Grease Buster#115
2725 5/2/91 Grease BusterND
2730· . Grease BARRIERTA, KLUBER LUBRL5513
2735 3123/92 Grease Hightemp grease
2750 7/10191 Grease EP TYPE, SYNCOLUBE
2770 10/1189 Grease FROMGREATBRITAIN
2790· Grease HIVACUMN, DOW CORNING 976-V
2800A 9127190 Grease BR 2 PLUSMULTIPURPE.P.GREASE
2800L 5123/90 Grease LUBRIPLATE LOW-TEMP MP GREASE#77349
2810 8/5191 Grease MB Utium2, Shell or exxon ronexmp or equiv
2830 7/1192 Grease WHITE, KAR"GOLD"# 84451 t airosolLubricant
2835 5128/91 Grease Shell Alvania EP Grease
2836 616194 Grease Shell Alvania EP LF grease2
2840 6/1194 StepanolAM
2842 4/16194 Spartan EP 460
2844 7/1191 TlVela SD
2846 6127191 Shell TlVela oil WA
2848 4/15/94 Pocographite
2849 1/1193 Synthetic Graphite shapes
2850· 213192 Grinding wheels DMNDOR CU BORON NITRIDE,
2870 2/11/92 Grinding wheels RESINOID BONDED, NORTON
2890· 2/11192 Grinding wheels RUBBER/SHELLAC BND,NORTO

-

2900 11/15193 Hach Reagents
2905 2/13/92 Dowtherm SR-1 heatTransferFluid
2907 6/9193 Halar
2910· Helium (1 %) IN NITROGEN FORCALIB.
2930 7n/89 Helium GRADE 4.5, 50 ppm
2950 7n/89 Helium GRADE 6
2970· Heptane
2975 9/2/93 HPC20 Mineral oil
2980L 4123191 Hpr 504
2990 1122/93 Acid Hydrochloric SEMIGRD
2994· Acid Hydrochloric 31-37%MICRO GRADE
2998· 1/1192 Acid Hydrochloric 37% PPBGRADE
3002· Acid Hydrochloric 37% PPBGRADE
3010· Acid Hydrochloric 49% Cleanroom Gigabit
3014 10/1/90 Acid Hydrofluoric SEMI GRADE, 500 Ib drum 40 Ib bottle
3018 10/1190 Acid Hydrofluoric SEMI GRADEBULK
3020 9/16192 Acid Hydrofluoric
3025 3130194 Acid Hydrofluoric 70%
3030· Hydrogen 1%IN AIR
3050 4/1/86 Hydrogen BULK
3070 7/10/89 Hydrogen chloride Uquidgas GRADE5; EPI
3090 7/13/89 Hydrogen H2 in Nitrogen 10%;TOTAL CF LOWERED BYRE
3100 7/16/92 Hydrogen peroxide
3110 116192 Hydrogen peroxide 30%MICRO PROCESS
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•3130 4/1/86 Hydrogen Grade 5
3190 4/19/89 Stain LT WALNT,#1600 01
3230 1/1192 Thinner

I THINNER-LACQUER,#1902
3240 1/17194 LexelCaulk 87664
3250* Ink INK-GREEN
3258* Ink INK-RED
3260L 7/13190 Oil Inland 19, SOLVENT REFINED NEUTRAl PARAF
3262 . 813192 Alcohol (Isopropyl) MICROPROCESS" ISOPROPANOL I
3265 6/13/86 JMB-3
3270 12/1/91 Floor Finish JUBILATION 2000
3310* 12/1/91 Floor Finish JUBILATION NO RINSE WAX STRIPPER
3330* 12/1191 Floor Sealer JUBILATION URETHANE SEAlER
3333 3129/94 CleancutEZ cut
3334 3/12/91 CleancutEZ cut
3340L 7/1192 Drive grip anti cam-outfluid
3342 11/12190 Epoxy
3345 7/1192 Lube Gold silicone lube
3350 2/1/92 Superbonder 95-100%ethyl cyanoacrylate solution
3368 7126/93 Acid methanesulfonc,99%
3435 3/8190 Varnish RED INSULATING VARNISH # 67956
3445 9/13/90 Distributer 78.13% trichloroethane
3450 10/17185 Kerosene PETROLEUM HYDROCARBON
3470 11/19194 Neutralizer (acid) KOLORSAFELIQUID ACID NEUTRAliZER
3474 9/17190 Neutralizer (base) KOLORSAFELIQUID BASENEUTRAliZER
3475 1/1/89 Lead LEAD(FABRICATIONSIFORMS)
3490 5/1189 Lead lAB REAGENT

•3495L 5123190 Leakdetector LEAKDETECTOR # 80925
3510 5123190 Leakdetector KAR
3530 11120192 CalciumHydroxide (Ume)
3540 6/14193 D-Umonene
3550 7/1/87 liqui-nox LIQUID DETERGENT
3560 5125193 Polyglycol 90-100%
3570 1/4193 Sealant Polyglycol + bisphenol
3590 1/4193 LOCTITE INSTGELADHESrSUPERBONDER1 #4
3592 11/1191 Locitebond adhesive #312
3595 4130/93 Rustinhibitor LPS,3 HEAVY-DUTY RUST INHIBITOR
3600L 3121/90 Lubricant HITEMPMOLY# 80941
3610 2/1/88 Lutensol AP 10 ALKYLPHENOLETHOXYLAT

·3630 3/16190 MBTH REAGENT
3640 10/1/85 Hard metal,Cemented WC
3650 1/1/91 Cleaner/ remover SKC-NF, CHLORINATED ALKANE
3654 1/1191 Developer SKD-NF, CHLORINATED ALKANE
3658 1130192 Spotcheck SPOTCHECK PENETRANT, SKL-HF/S
3659 6124/93 MagnaLube All purposegrease
3660 6/1/93 Metadi 1,11
3665 2/1192 Meter mistaccelerator
3667 8123191 MetalAlloyA-f1 0
3668* Methanesulfonic acid 99%
3670 3/14189 Alcohol (Methanol) METHYLALCOHOL
3675 10126/92 Magnesium Sterate
3680 8/1/91 Methylene chloride
3710 11/22/91 Developer #JPE838599; POSITIVE RESIST DEVELOPER
3730* Miller thinner Enamel paint thinner
3770* Thinner VM&P
3780 7131192 MIFDeveloper
3790 519/86 Mira-THANE WATER-BASE FINISH
3810 6126/86 MityDRY
3815L 5/19193 Molybdate MOLYBDATE REAGENT
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3820 11/1/88 Molecularsieve type 13X •3830 3121190 Lubricant HI TEMPMOLYLUBRCNTKar# 80941
3850 9130185 Lubricatspray MOLYKOTE 321R BONDED LUBRICANT SPRAY
3870 3/25/87 Grease MOLYKOTEBR-2 PLUSGREASE
3880 6/16193 n-butanol
3890 6126192 Neoprene NEOPRENE F-1 ADHSVE, CARBOLINE #028581
3930* Ammonia NH3 filling solution,ISE 10-10-01
3960 Nickel shield
3970 10131191 Acid Nitric Semigrande bulk, REAGENT 69.7%
4010 8/1185 Nitrogen (CRYOGENIC LIQUID) BULK
4014 811/85 Nitrogen (CRYOGENIC LIQUID) BULK
4018 8/1/85 Nitrogen (CRYOGENIC LIQUID) BULK
4030 1/1199 Nitrogen dioxide 180 PPMIN AIR
4050* Nitrogen CRYOGENIC
4070 8/1/85 Nitrogen GRADE4.5
4074 8/1/85 Nitrogen GRADE5
4110 9128190 Nitrousoxide N02, COMPRESSED LAUGHING GAS
4120* NitricAcid
4125 8/1191 NitricOxide
4130* Oil OIL-A.C. COMPRESSOR, DEXTRON ATF
4150 6/10191 Oil Lubricant Oil-Gear lubricantMobilGlygoyle
4170 1016192 Oil Lubricant OIL-GEAR LUBRICANT, SHELL OMALA150
4190 10/14192 Oil Lubricant OIL-GEAR LUBRICANT, SHELLOMALA220
4210 1131183 Oil Tellus Oil 32
4230 2/14183 Oil Tellus Oil 46
4250 5124183 Oil Tonna OilT68
4270 4130182 Oil Lubricant OIL-VAC PUMPLUBRICANT, SHELLTURBO220
4280L 5123190 Lubricant OILAND COND.PNEUMSTIC TOOL LUBRICANT
4285 10125191 Dowcoming Dry Film lubricant
4287 213193 Pneumatic Tool lubricating Oil 80777
4289 8130193 Bull's EyeOiler
4290 4130/82 Oil Oil- Vac, Shell Turbo 220
4300 12/13191 Rigid Dark Thread Cutting Oil
4310 4/1192 Oil Lubricant OPENCHAIN& SPROCKET LUBE,KAR#65389
4320 9/15194 Oil Lubricant FebisK68
4330 10/1/85 Oxygen COMPGAS
4350 10/1185 Oxygen GRADE4.3
4370 9/1/85 Oxygen CRYOGENIC
4375 2/25/94 Bioscan sampling pen Chemicals, NOI,water testingreagents
4380* Spraypaint ivory#110
4385* Spraypaint B.I.C. Supercoat#316L
4390 Spraypaint Almond, #1506
4395 Spraypaint Bmt org, #2406
4400 Spraypaint PSL aqua,#2002
4405 Spraypaint Wh,#1501
4410 1/1/90 Spraypaint URETHANE CLR,#2049
4415 1/1190 Spraypaint URETHANE RED,#2044
4417* Spraypaint BBQ/Stove Enamel
4420* Spraypaint FED HWYYEL,#2W009B
4425* Spraypaint FL BLK,#2X717B
4430* Spraypaint GL BLK,#2X711 B
4435* Spraypaint GL WH, #2X712B
4440 213194 Spraypaint GY PRMR, #2X982B
4445* Spraypaint MACHGRY,#2X71 OB
4450* Spraypaint MED BLUE,#2X731B
4455 Spraypaint CHRY BL ENG,#69982
4460 Spraypaint CHV OR ENG,#66563
4465 3128190 Spraypaint FD RD ENG,#66561
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4470* Spraypaint JD GRN, #66566
4475 416/90 Spraypaint

, NEW WH CEILING, # 77342;

4480 416/90 Spraypaint OLD WH CEILING, # 77343, Aerosol
4485 413/90 Spraypaint OSHA ORANGE, #69990
4490 4/1/92 Spraypaint SPR RUST PENETRANT.#78607

4492 3/9/90 Spraypaint STRIP EPOXY # 78909
4494 216/91 Primers, Insulating Varnish
4496* Spraypaint HI HT BLK, #2176
4498* . Spraypaint TAN,#_
4500* Spraypaint VS GRN, 55-306
4502* Spraypaint DURO GRAY
4504* Spraypaint SHU BLUE, #11
4506 211/93 Spray paint Industrial maintenance touch up spray
4508 2120/93 Spraypaint FluorScent .
4510* Rustoleum Paint Mtl primer
4515 3/5/91 Rustoleum Paint
4516 4/1/91 Paint Enamel SFTY RED, #2084
4517 216/91 Acrylic Enamels
4518 1/14/89 Paint Enamel WHITE, #2002
4520* Paint Epoxy EPXY ENML CNVRTR, #R6A
4521 8/10/92 Epoxy base and activator
4522* Paint Epoxy EPXY ENML GL WHT, #R6B
4523 1/1/92 Paint INTIEXT BL BK, #386
4524 10/1/91 Paint CASE & DEERE GRNKAR # 66566
4526 3128/90 Paint LOW VOC GLOSS YELLOW HI-5LD # 84007
4528 3/16/92 Acrylic Med gloss It gray duracyl
4530 7/14/89 1205 Prime coat
4532 1/1/94 Prism primer 770
4550 11/1/91 Parker O-LUBE
4570 7/4/89 Pentane
4590 2119/90 Phenolphtalein . INDICATOR SOLUTION; 0.5% in 50% alcohol; #56
4610 8/9/89 Phosphine DOPANT 10-50PPM IN HYDROGEN; NONMETAL

4620 Acid Phosphoric
4630* Glue Phtalic glue FROM JAPAN
4650 9/1/92 Plasti-dip FOR SHOP TOOLS

4655 1125/94 Platinum
4660L 4/1/93 Polishung slurry Rodel XSL3476
4665 6/8/94 LS10 High Purity Polishing Slurry
4667 7/2/93 Fujimi P81
4670 11/13/85 Stripper Positive photoresist Stripper #843987

4690 3/8190 Ink POSTAGE METER INK·
4700 7/18/91 Potassium Carbonate
4710 2114/94 Potassium Carbonate, anhydros
4730 416/89 Potassium dichromate
4750 7/12190 Potassium Hydroxide CAUSTIC SOLID
4760 11/4/91 Potassium Iodide
4770 116190 Potassium Permanganate 0.5N
4790 4/1191 Fluid (layout) PRECISION BLUE LAYOUT FLUID
4810 4/1191 Fluid (layout) PRECISION RED LAYOUT FLUID
4830 8/16/90 Cleaner AQUES, Milk Alk Clnr DEGRSR (F#162046)

4850 1/18/89 PRECISION, TOOL BLACK (F#170201) OIL AQUS ACID
4870 4/1/88 Propane HEATING FUEL-BULK
4890 4/1/88 Propane MAlNTCYL'S
4910 4/1/88 Propane MOTOR FUEL-BULK
4930 4/1192 Adhesive PVC PLASTIC PIPE CEMENT, WELD-ON #711

4950 4/1192 PVC/CVPC PRIMER, WELD-ON #P-70
4970 3/17/88 Q9 ./ LABORATORY DETERGENT
4980 8/5/94 Quartz Fused Crucible, Silicon Dioxide

•

•
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4985 513193 QuartzPowder •4990 10/16190 RPteam Tri (2-hydroxyethyl)
5010 4f7/89 Racon 11 CFC REFRIGERANT; FREON
5014 4f7/89 Racon 12 CFC REFRIGERANT; FREON
5018 4f7189 Racon22 CFC REFRIGERANT; FREON
5022 4f7/89 Racon500
5026 4f7/89 Racon 502
5030 318190 Varnish REDINSULATING, KAR#67956
5070 12/31/88 Resin ALCOHOL SOLUBLE MAELiC RESIN
5090 6/5190 Cleaner ROTO-ROOTER DRAIN CLEANER
5110 10/29/87 RTV Clear adhesive sealant
5130 2121190 RTV GasketMaker AEROSOL
5138 5122190 RTV GasketMaker
5142 12/22/89 RTVGasketMaker
5150 12/22/89 RTV HiTemp Make
5170 7/15188 Silicone RubberSealant (CONSUMER LINE)
5210· Adhesive RUBBERNINYL ADHESIVE, 3M#80
5230 10/1191 Rust Inhibitor VOITlANDER "404r WTR SOLCONCFORMAC
5235 1/1193 Heavyduty rust remover
5240 1/4194 Naveljelly Rust remover .
5250 319/90 RustPenetrant

.......... 5315 5/17193 Lubricants, RustPreventatives
5350 8/27/89 Antifoam SAG710 SILICONE ANTIFOAM EMULSION
5355 12120190 GasketEliminator 515sealant
5360 2124193 Sei-1251 1 OZ SILTCHANFASTCUREEPOXY
5370 1/5190 Sei-102p ALK BOILR WTR TRTMT
5374 8/2/88 Sei-111 HVYDTYBOILRWTR TRTMT
5378 1/4/88 Sei-113 ALK BOILR WTR TRTMT
5382 11/28/88 Sei-115
5386 613188 Sei-154
5390 613/88 Sei-167
5394 11/24/87 Sei-224 COOLING TOWERTRTMNT
5396 11/28/88 Sei-281
5420 2/17188 Sharpening stones
5430· Sherman Williams Reducer
5440L 5/24/93 Silca 1 reagent
5450 5/8/86 Shellac
5470 11/1/89 Silane SEMICONDUCTOR GRADE
5510· Dessicant SILICA GELMAT.#2756778
5520 5/11190 Silica
5530· 12/1/92 c. Silica-Collodial GLANZOX 39008 POLISHING SLURRY
5534 5/24/93 Silica-Collodial LUDOXPOLISHING SLURRY
5538 1/13/88 Silica-Collodial NALCO2350 POLISHING SLURRY
5570 1130/84 Silicon Carbide ABRASIVE
5610 12/18/91 Silicon Wafer N-TYPE & P-TYPE
5620 3/20191 Polysilicon
5630 1/1/80 Silicon Hyperpure FOR WAFERS
5650 4/18191 Silicone Fluid GE SF96-200 INDUSTRIAL LINE
5670 7/1192 AerosolLubricant SILICONE LUBE, KAR"GOLD"#84447
5680L 3/2/93 AerosolLubricant SILICONE LUBE, KAR
5710 1/27192 Silicone RubberSealant GE 102
5718 12fT/88 Silicone RubberSealant WHITE, GE RTV102
5725L 12/22/89 Adhesive Silicone, SEALENT CLR.RTV #79685
5730 3/5/90 Silicone RubberSealant GE RTV112
5750 3/1/93 SimpleGreen
5770· WaxSticks SKYWAX415 FROMJAPAN
5790· Snoop LEAKDET FOR EXTERNAL USE
5795 219/93 Soldering flux
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5796 4/1191 TinlLead solder alloy activated resin
5797 8/12/91 Solder
5810 1/16190 Soda Ash ,!

5815 3/9192 Sodium 1000 ug/ml .10%
5820 4/1193 Sodium Chlorite Bulk liquid
5830 10/11188 Sodium Hydroxide 1.N SOLUTION
5850 10124/89 Sodium Hydroxide CALCIUM BUFFER
5860 1119/94 Sodium Hypochlorite Bleach
5870 5/1/85 Sodium Metabisulfite ANHYDROUS WWTP
5890 3/18/93 Sodium Sulfide ANHYDROUS-FLAKES6~2%

5900· 3/1193 Sodium Sulfide Bulk liquid
5905 9/12/93 Sodium Thiosulfate Titrant
5910 5/31/89 Solvent STODDARD TYPE ALIPHATIC HYDROCARBONS
5930" Spectrum Activator Lecco coat
5950" Spectrum paint Lecco coat
5970 1/4/93 Adhesive SPEEDBONDER 324 STRUC
5975 4/1/92 Stainless steels
5980L 118/93 Stadex SC-014-S
5990 10/1190 Antistatic cleaner STAT-AWAY
6010 1/1/99 Wax PINE ROSIN WAXSTICKY WAX-QUARTZ T
6030 10/1/85 Sulfur Dioxide
6090 1/22/92 Acid Sulfuric 1500 G TANK-WWTP
6094" Acid Sulfuric -.100 NORMAL
6102* Acid Sulfuric -25%
6110 2119/90 Acid Sulfuric 50%WIW
6120 3/22/94 Acid Sulfuric 77-100%
6130 211/92 Adhesive SUPER BONDER GEL
6150 6/15/87 Wax SUPERLATIVE B,Q-077
6170 3/31193 Surfactant Reagent solution CAT #22693
6180 11/13/92 Oil lubricating SYNCOLUBE, 40-60% white mineral oil
6190 3/15/91 Lubricant TEFLON LUBE, KAR # 79417
6200 1/3/94 Rokramer 6200
6210 4/10/92 Surfactant TERGITOL MIN-FOAM1X ,POLYALKYLENE GLY
6215 4121/93 Tantalum Cabot Corp
6220 5/1/93 Cleaner TEXCLEAN 100 CLEAN COUNTER TOPS IN SEC.
6225 9/1/93 Cleaner Texpure
6226 3/1/92 Tennant 698 Neutral pH
6227 10/14193 Tennant eco-HTS 4231 Tile Red Topcoat
6228 5n193 Tennant Eco HTS High Traffic System
6229 10/14193 Tennant Eco HTS 4232 Smoke Blue
6230 1/1/93 Threadlocker LOCTITE #242 21
6231 3/1192 Tennant 658 SRS Strength cleaner
6235 1119193 Threadlocker Loctite #242 21
6240 5/14186 Titanium
6245 5/15192 TISAB ORiON APPLICATION SOLUTION
6250 5/16191 TIXO-K10 01640300
6260 1/4193 TMAH
6270 9129/88 Adhesive TOUCHDOWN #1 CONTACT CEMENT
6272 1/18/94 Toximul 3406F
6273 10/1191 Tran 1,2, Dichloroethylene
6275 211/85 Trichloroehtane
6290 8/8190 Trichlorosilane Volliq-BP 89F-in compressed gas cylinders
6300L 311190 Tungsten Carbide
6305 6/14/91 Turco Caviclean
6307 10/1/85 Tungsten Carbide with Cobalt binder
6310 9/19190 Caviclean #2 TURCO CAVICLEAN #2
6338" Vac pump fluid Hi purchem
6342* Vac pump fluid Hi purchem

.
Monday, January 09,1995
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6344 8/10193 Dow Coming Dry Film Lubricant •6345 4n192 Oil Lubricating UNMSJ 13
6347 12/2/91 Oil Lubricating UNMS N 15
6350· Oil Minerial VAC PUMP FLO, INLND VAC IND "SANTOVAC 5"
6410 113193 Adhesive Catalyst VALTRON B-#AD1211 FOR INGOT MOUN ADH #
6420 8/1191 Valtron SP2500 and SP2260
6430 1n192 9N9 VANWET 9N9, NONIONIC SURFACTANT
6435 12/21/93 Vandium 100 g/ml
6440 . 7/1193 3500 Valvelon
6445 1/4193 VectorHTC Lapping vehicle
6450 1/4193 VectorHTR Lapping vehicle
6470 1/4193 VectorHTS Lapping vehicle-1.3 Synthetic
6472 1/4193 VectorHTS Lapping vehicle-1.4 Synthetic
6480 1/13192 Vinnapas C 305 Glue
6485 8/10/94 Wood dust
6490 1/1191 Walton-March cleaner Floor cleaner
6510· Warmeleit Paste WARMELEIT PASTE P12
6530· Oil Finish GLDNOAK
6550· Oil Finish NATURAL
6560L 3/1193 Adhesive WELDBOND # 84524
6570 5/1191 Weld-on # FOR ACRYLIC, REACTIVE CEMENT
6590 10/1192 Weld-on 16 # FOR ACRYLIC
6610 5/1191 Weld-on 4 # FOR ACRYLIC
6630 4/1192 Weld-on 81OA# FOR ACRYLIC
6650 4/1192 Weld-on 810B # FOR ACRYLIC, ORGANIC PEROXIDE
6670 10/15192 Adhesive WHITE GLUE, FRANKLIN #1106
6690 6/15/89 WIZ#f-57 MOLD RELEASE
6710 3127/89 Cleaner WIZ-9
6730· Wype
6740 1213190 F-10 Shaker ZEP
6750 3/13/92 Aerosol Lubricant ZEP45
6770 313190 Aerosol Lubricant ZEP AEROLUBE
6790 6/15/88 Cleaner Hand ZEP BEAD-IT
6805 7127/89 Aerosol Cutting Oil ZEP DRILL CHILL
6810 4123190 Aerosol Lubricant ZEPDRYMOLY
6830 11125/91 Cleaner ZEP FORMULA 50
6850 7126/89 Aerosol Cleaner AEROSOL CLEANER
6870 2/2/89 Solvent Drain ZEP-FLO DRAIN SOLVENT, SULFURIC ACID
6890 813190 Zepreserve NAPTHA &PARAFFIN OIL, Zep 1434
6900 5/11/93 Zinc LABORATORY REAGENT, 1000 ug/mL (0.10% wlv

6910 9/1/89 Zinc RE-NU AEROSOL, CRC-3074
6930 1/1190 Zinc RE-NU BULK
6950· Spraypaint LCQR CL GLS, #0917

•
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Wacker Siltronic Corporation

P.O. Box 83180
Portland, Oregon 97283-0180
Phone: (503}i 24-3-2020
o Fax: (503)) 226-0052 Executive Suite
o Fax: (503) 241-7598 Administration Building
• Fax: (503' 241-7599 Process Building

FACSIMILE TRANSMITTAL SHEET

FAX No:

FROM: S. A- r: e.-h.e r

• TO: GcvLj HI ctrV\&\..V1

cc:

NUMBER OF PAGES (including this page): 5
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Wacker Siltronic Corporation

TO: Gary Hickman

FROM: Sandra Archer

SUBJECT: Bioassay testing

DATE: -January 31,1995

Chemical use data:

Stepanol- 94- 650 Ibs
93- 299 Ibs

~!II.IIIIIIII~

Antifoam- 94-24,910Ibs
93-39,010 Ibs

• Alum- 94-121,900 Ibs
93-119,600Ibs

•

Attached to this fax:

Page 5 of NPDES permit
Chemical data

L

--------------------------------------------------------
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e. An acute bioassay test shall be considered to show toxicity if
there is a statistically significant difference in survival
between the control and 100 percent effluent, unless the permit
specifically provides for a Zone of Immediate Dilution (ZID) for
biotoxicity. If the permit specifies such a ZID, acute toxicity
shall be indicated when a statistically significant difference
in survival occurs at dilutions greater than that which is found
to occur at the e~ge of the ZID.

f. A chronic bioassay test shall be considered to show toxicity if
a statistically significant difference in survival occurs at
dilutions greater than that which is known to occur at the edge
of the mixing zone. If·there is no dilution data for the edge
of the mixing zone, any chronic bioassay test that shows a
statistically significant effect in 100 percent effluent as
compared to the control shall be considered to show toxicity.

•
File Number:
Page 5 of

93450
5 Pages

•

g. If toxicity is shown, as defined in sections (e) or (f) of this
permit condition, another toxicity test using the same species
and Department approved. methodology shall be conducted within
two weeks, unless otherwise approved by the Department. If the
second test also indicates toxicity, the permittee shall follow
the procedure described in section (h) of this permit condition.

h.lf two consecutive bioassay test results indicate acute and/or
chronic toxicity, as defined in sections (e) or (f) of this
permit condition, the permittee shall evaluate the source of the
toxicity and submit a plan and time schedule for demonstrating
compliance with water quality standards. Upon approval by the
Department, the permittee shall implement the plan until
compliance has been achieved. Evaluations shall be completed
and plans submitted to the Department within 6 months unless
otherwise approved in writing by the Department.

i. If bioassay testing indicates acute and/or chronic tox~city, the
Department may reopen and modify this permit to include new
limitations and/or conditions as determined by the Department to
be appropriate, and in accordance with procedures outlined in
Oregon Administrative Rules, Chapter 340, Division 45.

j. Bioassay results shall be reported to the Department on the 15th
day of the month following receipt of the final test report.

P93450W.5 (5-11-93)

•
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Date
11-09-93
11-11-93
11-12-93
11-04-93
10-28-93
10-27-93
10-26-93
10-25-93
10-21-93
10-20-93
10-20-93
10-19-93
10-18-93
10-16-93
10-15-93
10-14-93
10-13-93
10-12-93
10-11-93

NH3 H202 pH T deg C
2.25 17 7.3 22

5.5 8 7.3 23
2.75 28 7.5 22
2.55 17 7 23
3.21 27 7.8 23.5
3.35 14 7.7 21
2.93 20 7.28 19.5

0.063 25 7.42 25
3.7 16 24 7.4

6 14 *4 hr composite
5.5 14 *grab

.2.66 20
1.4 19

0.65 22
1.92 15
2.05 17
2.5 25

1.58 8
2.4 29

• •
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DATE B.O.D. TSS F- P04 cr. T Cr, +6 Si02 H202 NH3 AI pH COD
10-17-94 5.83 6 5.5 0.231 0.01 0.02 28 24 1.68 0.2 7.09
10-14-94 8.9 11.75 5 0.215 0.03 0.03 27.8 26 2.9 0.3
10-12-94 6.85 3.75 5.3 0.19 0.01 0.01
08-19-94 1.02 3.8 5.7 0.2 0.01 0.01 26 3 15
08-17-94 INVALID 11.25 4.74 0.96 0.02 0.01 26 2.15 <0
08-15-94 2.4 15.75 5.8 0.65 0.01 0.01 24 6.7 8
10-01-93 3.77 5.75 1.4 26 2
09-29-93 4.269 3.75 1.3 26 1.3
09-27-93 2.757 7.5 2.8 22 0.6
06-09-93 2.11 5.25 1.4 16
12-09-92 1.87 9.5 0.9 14
02-25-92 2.28 3.5 1.8

• • •
scoEPA00029042



MEMORANDUM CHMHILL

TO:

COPIES:

FROM:

DATE:

Sandra ArcherlWacker
Tom McCueIWacker
Chip BloomerlWacker

Mike Stanaway/CH2M Hll...UCVO

Gary HickmanlCH2M Hll...UCVO~

February 15,1995- ()

•

SUBJECT: Wacker Siltronic Corporation Wastewater Toxicity Study
Suggested Approach

PROJECT: ASEI44.31

This memo summarizes the results of a review of existing data and provides recommended
steps for proceeding with the wastewater toxicity study. This and any future memos are
intended to spur discussion between Wacker and CH2M Hll...L staff in the hope of creating
an interactive approach to this study which considers both technical and economic factors.

After you have a chance to read through this, please call me to discuss the data review and
recommendations. We should also review estimated costs of the recommended testing at
.that time. Once we reach agreement on our approach, we can determine how and when to
proceed.

.Unless otherwise stated, the use of the term "effluent" in this memo refers to Effluent om,
which is discharged to the Willamette River under NPDES Permit Number 101128.

Existing Data Review and Discussion

Toxicity Data

Table 1 summarizes the effluent toxicity data for 1993 and 1994. Pertinent observations
are summarized below:

• The toxicity data base is quite limited; it consists of three fathead minnow bioassay tests
and four Ceriodaphnia tests using conducted during 1993 and 1994. The existing data
do not provide a good indication of toxicity variability or frequency of pass/fail.

• Wacker staff reported that their effluent was nontoxic prior to 1993.

• Unfortunately, the acute toxicity endpoints for both fathead minnow and Ceriodaphnia
tests were reported only for 100% effluent and, therefore, did not consider the dilution
factor of 2:1 provided by the Zone of Initial Dilution (ZID). It is impossible to tell from
the summary data whether the acute results actually passed or failed considering the
ZID.
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• The fathead minnow acute test results failed the acute toxicity guidelines based on
100% effluent in August 1993, but passed when the test was re-run in September
1993. All fathead minnow chronic test results for 1993-4 passed the chronic toxicity
guidelines with the allowed mixing zone dilution factor of 5:1.

• In 1993, the Ceriodaphnia acute test results passed the acute toxicity guidelines based
on 100% effluent, and the chronic test results passed the chronic toxicity guidelines
with the mixing zone dilution. In 1994, the Ceriodaphnia test results failed both the
acute and chronic toxicity guidelines on the initial and re-run tests.

• Except for August 1993 sample, effluent toxicity to Ceriodaphnia was equal to or
higher than the toxicity to fathead minnows (i.e., Ceriodaphnia was generally the more
sensitive species).

Recommendation: future acute toxicity testing should include a 33%
effluent dilution to evaluate pass/fail at the edge of the ZID, and future
chronic toxicity testing should include a 17% effluent dilution to allow the
most precise determination of pass/fail at the edge of the mixing zone.
(Although there is some confusion about the interpretation of the zm and mixing zone, it
appears that a 2:1 dilution corresponds to 33% effluent [i.e., dilution of 1 part effluent with
2 parts river water, or 1/3] and that 5: 1 dilution corresponds to 17% effluent [i.e., dilution
of 1 part effluent with 5 parts river water, or 1/6]. This, however, needs to beconfmned
from the original mixing zone study report.)

Chemical Data

Attachment 1 describes characteristics of constituent waste streams comprising Effluent
001, based on notes from our meeting on 13 January 1995 and information provided by
Wacker. Please review the attached memo and let me know of any comments/corrections.
From the information in the attached memo, the preliminary list of potential toxicity-causing
constituents shown in Table 2 was developed. .

Table 3 summarizes the existing physical/chemical data provided by Wacker. Please verify
that the sampling locations indicated on the table are correct (i.e., "final effluent' and
"combined effluent" before BD). Of the measured physical/chemical parameters, the most
likely toxicity-causing constituents include ammonia, chromium, and hydrogen peroxide.
Below are some observations relevant to the potential toxicity of those compounds.

• It was not clear how ammonia was reported in the data table provided, but I assume that
it was as total ammonia (NH3 + NH/) [please confmn]. A review ofthe water quality
criteria document for ammonia! indicates that chronic toxicity to fathead minnows
occurs at total ammonia concentrations of approximately 25 mgIL (or 0.10 mg un­
ionized ~/L), and that toxicity to Ceriodaphnia occurs at total ammonia
concentrations of 75 mg/L or higher (0.30 mg un-ionized NH3/L). Thus, the
concentrations of ammonia measured in Wacker effluent appear to be roughly an order
of magnitude lower than the toxic levels (Table 3).

! U.S.EPA. 1985. Ambient Water Quality Criteria for Ammonia -- 1984.
)
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• Similarly, the water quality criteria document for chromium' indicates that Cr(VI) and
Cr(III) cause chronic toxicity to either fathead minnows or Ceriodaphnia at
concentrations of approximately 40 /lg/L. Effluent chromium levels average 15 /lg/L,
and have been measured to be as high as 30 /lgIL. '

• There is no water quality criteria document for hydrogen peroxide, but it is toxic to
certain organisms at low concentrations (on the order of a few mg/L). The relationship
between the measured peroxide concentrations shown in Table 3 and levels actually in
samples at the time bioassay tests were performed is questionable, because H20 2 reacts
with many organic and reduced inorganic compounds. Nevertheless, based on the
measured concentrations and its toxicity, ~02 should be considered as a potential
toxicant. Recommendation: H202 should be measured in wastewater
samples at the time the bioassay tests are performed. The analytical
method should correspond with the procedure used by Wacker, if
appropriate.

Products such as polymers, surfactants, biocides, defoamers, etc. are often quite toxic.
,For example, from the rainbow trout reference toxicant data, we know that Linear Alkyl
Sulfonate (LAS), an anionic surfactant (detergent), is acutely toxic to rainbow trout at
LC50 levels of 5 to 6 mgIL. Since it is typically very difficult to measure these types of
products, another way to assess their potential for causing toxicity is to examine usage rates
and compare added concentrations to known or expected toxic levels.
Recommendation: It would be worthwhile to request that the chemical
suppliers provide any toxicity data they have developed, or are willing to
develop, forvtheir products. Also, we should continue to
investigate/estimate usage rates for the vendor-supplied products listed in
Table 2.

Wacker provided some interesting chemical use data for Stepanol (ammonium lauryl
sulfate, or ALS), antifoam [SAG 710?], and alum: '

Usage [lb/yr]
Product 1993 1994

Stepanol 299 650
Antifoam 39,010 24,910
Alum 119,600 121,900

Stepanol usage more than doubled; antifoam usage decreased by one-third; and aluni use
remained roughly constant. The increase in Stepanol usage rates has roughly coincided'
with increasing toxicity measured over recent years.

Recommended Approach

Recommended next steps for this study are:

1 . Expand whole effluent toxicity data base. Conduct a fathead minnow and
Ceriodaphnia combined acute/chronic tests on whole effluent samples. I recommend a
minimum of three sets of tests performed, for example, over the next 3 to 4 weeks.

2 U.S.EPA, 1985. Ambient Water Quality Criteria for Chromium -- 1984.
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Purpose: To enlarge the very limited existing toxicity data base to obtain a better
. . picture of the variation and magnitude of wastewater toxicity. Also, to allow a more

confident identification of the more sensitive test species (if one is in fact significantly more
sensitive) and bioassay endpoint for use in Toxicity Identification Evaluation (TIE) testing.

2.. Toxicity source investigation. At the same time as 1, collect samples of the
CAD (after treatment but before combining with WAD), WAD, and BD streams for toxicity
testing. To reduce cost, this testing could involve only Ceriodaphnia acute screening tests.
There is some risk that existing toxicity will not show up without doing chronic tests or
without testing fatheads, but the Ceriodaphnia acute screen seems to be the single best,
low-cost choice based on the available data.

Purpose: To help focus in on the source of toxicity, and narrow the list of
possible toxicity-causing constituents.

3 • Chemical characterization. Characterize the whole effluent samples used in
bioassay testing for the following parameters: pH, oxidation-reduction potential (ORP),
ammonia-nitrogen (NH3-N), total Kjeldahl nitrogen (TKN), anionic surfactants as MBAS,
nonionic surfactants as CTAS, total suspended solids (TSS), total dissolved solids (TDS),
Total and hexavalent chromium, hydrogen peroxide (measured at time of bioassay testing),
sulfide, sulfite, fluoride, Si02, COD. (Question: is there any reason to suspect the
presence of other metals or chlorine in Wacker effluent?)

Purpose: To provide a more thorough chemical characterization of Wacker's
effluent an~ to help identify possible causes of any toxicity measured.

4. Records keeping and continued information gathering. (a) Thorough
records should be kept of any production changes.atypical batch operations, process '
upsets, known spills, etc. during the period of sample collection for bioassay and chemical
testing. (b) Efforts to estimate usage rates of vendor-supplied products (such as polymers,
surfactants,biocides, and defoamers) should continue, and product toxicity data should be
requested from the suppliers.

Purpose: (a) To identify any occurrences at the facility that might influence the
measured toxicity. (b) To try to assess the potential toxicity related to use of products
which are difficult to measure directly.

5 . TIE testing.' Phase I TIE testing, involving a array of sample manipulations
followed by toxicity testing, should be conducted after the above steps are completed (or,
possibly, simultaneously with the third set of tests). The conditions employed in this
testing will be selected based on the results of steps 1 through 4. Phases II and III, if
necessary, are intended to build on and confirm the findings of Phase I.

Purpose: To identify the cause(s) of effluent toxicity and provide a basis for
evaluating mitigation methods (such as product substitution, process modification,
wastewater treatment, source treatment or removal, and outfall improvements).

Sampling and Analysis Plan (Steps' 1-3)

Toxicity Testing

Recommended wastewater samples bioassay tests are:
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Final whole effluent - combined acute/chronic definitive tests using fathead minnow
and Ceriodaphnia.

CAD after treatment but before combining with WAD - acute screen (one dilution only
at 33% effluent) using Ceriodaphnia.

WAD before mixing with CAD - acute screen (one dilution only at 33% effluent) using
Ceriodaphnia.

BD before mixing with combined CADIWAD - acute screen (one dilution only at 33%
effluent) using Ceriodaphnia.

All samples should be 24-hour composites consisting of subsamples collected hourly (if
feasible). Sample volume requirements are:

• For combined acute/chronic definitive tests using fathead minnow and Ceriodaphnia. ­
5 gallons collected three times at 2-day intervals (sampling dates will depend on the
method of shipment and should be coordinated with the Bioassay Lab staff at CH2M
HILL - phone no.: 503/752-4271 ext.3160).

• For acute screen using Ceriodaphnia. - 1 gallon (or less) collected one time (e.g.,
coinciding with the first sample for the acute/chronic definitive tests.

Bioassay samples should be shipped on ice to CH2M HILL's Bioassay Lab, 2300 NW
Walnut Blvd, Corvallis, OR 97330, by overnight delivery. Samples should arrive at the
lab at 4°C, so sample cooling during collection may be required. The lab can supply
coolers and sample containers upon request.

Chemical Analysis

Many of the recommended chemical analytes are already measured in Wacker's effluent. If
these analyses are currently done in your lab, and the lab has the capacity to run additional
samples, some or all of these analyses could be performed onsite. CH2M HILL's
Chemistry Lab can perform any of the recommended analyses not performed by Wacker;
the testing responsibilities need to be worked out. Sampling volumes and procedures for
chemical parameters can be provided as needed.

Schedule

The recommended schedule for the testing described in Steps 1-3 is to begin testing as soon
as is feasible, conduct the first two sets of bioassay testing in two consecutive weeks, then
skip a week or so before performing the third set of tests. Delaying the third round will
allow time for data turn-around and review, and to make any appropriate modifications in
the test plan and/or make preparations for TIE testing during the third round.
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Table 1

Effluent Toxicit

71.8

NAS;;;;; Northwestern Aquatic Sciences, Newport, OR; CAS;;;;; Columbia A uatic Sciences, Carlsbad, CA

P ;;;;; Passed Ore on DeQ acute toxicit uidelines (based on 100% effluent; allowed ZID dilution factor of 2: I not considered).

F ;;;;; Failed Oregon DEQ acute toxic~ty guidelines (based on 100% effluent; allowed ZID dilution factor of 2: I.not considered).

f;;;;; Failed chronic toxicit uidelines, considerin the allowed mixin zone dilution factor of 5:1.

Toxdata 2/14/95
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ToxConstituents

Table 2
Potentiall -Toxic Constituents b

2/14/95

t:
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Table 3

Effluent PhysicaUChemical Data
NiB H202 pH Temp BOD COD TSS F- P04 Cr(T) Cr(V1) AI' S102

Date Iml!/LI Im1

(1!i!;ll·l[dJi£n~.I.g£t;a,~I;r ...... ...... ....
10/11/93 2.4 29

10/12/93 1.6 8

10/13/93 2.5 25

10/14/93 2.1 17

10/15/93 1.9 15

10/16/93 0.65 22

10/18/93 1.4 19

10/19/93 2.7 20

10/20/93 6 14

10/21/93 3.7 16 7.4 24

10/25/93 0.06 25 7.4 25

10/26/93 2.9 20 7.3 20

10/27/93 3.4 14 7.7 21

10/28/93 3.2 27 7.8 24

11/4/93 2.6 17 7 23

11/9/93 2.3 17 7.3 22

11/11/93 5.5 8 7.3 23

11/12/93 2.8 28 7.5 22

~y~~~~e 2.7 19 7.4 23

2/25/92 2.3 3.5 1.8

12/9/92 1.9 14 9.5 0.9

6/9/93 2.1 16 5.3 1.4

9/27/93 0.6 22 2.8 7.5 2.8

9/29/93 1.3 26 4.3 3.8 1.3

10/1/93 2 26 3.8 5.8 1.4

8/15/94 6.7 24 2.4 8 16 5.8 0.65 10 10

8/17/94 2.2 26 11 4.7 0.96 20 10

8/19/94 3 26 1 15 3.8 5.7 0.2 10 10

10/12/94 6.9 3.8 5.3 0.19 10 10

10/14/94 2.9 26 8.9 12 5 0.22 30 30 0.3 28

10/17/94 1.7 24 7.1 5.8 6 5.5 0.23 10 20 0.2 28

Average 2.6 25 7.1 3.8 13 7.3 3.5 0.41 15 15 0.3 28

2/14/95
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MEMORANDUM

TO:

FROM:

DATE:

Tom McCueIWacker
Chip Bloomer/Wacker
Sandee Archer/Wacker

Gary Hickman/CH2M HILUCVO

February 6, 1995

•

•

SUBJECT: Wacker Siltronic Corporation Wastewater Toxicity Study
Waste streams and constituents

PROJECT: . ASEl44.31

Based on my notes from our meeting and the information provided by Sandee,
characteristics of the various waste streams are listed below. Please review and correct as
necessary.

1. Concentrated Acid Drain (CAD)

General description: Fluoride-containing waste streams
Flow <= 80 gpm + 20 gpm lime slurry =100 gpm
CAD stream is most effected by batch operations (acid etch - 2-hr cycle: dump, lime to pH

10.7, alum and polymer added proportional to flow)
Treatment: Chromium reduction, chemical precipitation of F (using lime, alum, and
polymer) and filtration
Constituents:

HF, HN03
Ammonium lauryl sulfate (ALS) surfactant (Stepanol) - (28% ALS, 375 ppm
. formaldehyde)
Lime, alum, polymer (Aquafloc?), antifoam(SAG 710?) - used at chemical

precipitation system
NaOH - used at acid fume scrubbers
NaOH, H2S04, NaS, NaCI02 - used at NOx scrubber

.Cr - chromic acid etching
Sodium metabisulfite (Na2S205) - used to reduce Cr+6 to Cr+3

CaCl2 - used to help precipitate F
Any polymer used at filter press which might return to Waste stream with pressate?

2. Weak Acid Drain (WAD)

General description: Non-organic waste streams without Fluoride
Flow <= 250 gpm
Treatment: Neutralization
Constituents: .

HN03, HCI, KOH
H2S04, NaOH - used at neutralization system
Peroxides
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NH40H
Tetramethylammonium hydroxide (TMAH) - possibly via a cross

connection with WAD
Grace Dearborn 874 - Cooling water treatment, Note: Chipreferred to this as a

phosphate-based scale inhibitor. Is this accurate? MSDS lists KOH but not
phosphate.

Q9 - Laboratory detergent, anionic and nonionic surfactant, phosphates, high pH
Antifoam (SAG 710?) - added at neutralization system (?)

Blow Down (BD)

'.

•

General description: ROIDI concentrate blowdown, boiler blowdown, cooling tower
blowdown .

Flow == 120 gpm (50-80% is ROIDI concentrate blowdown)
Treatment: None
Constituents:

Dearcide 735(?) - brominated and chlorinated organic biocide used in cooling tower
(« 1 mgIL in BD) .

Dearborn 545(?) - cooling water treatment containing morpholine and sodium
molybdate

PolyElpH 956(?) - cooling water treatment containing organophosphonicacid and
. sodium molybdate

Dearborn 154(?) - boiler water treatment containing NaOH, diethylaminoethanol,
and sodium bisulfite

4. Storm Water (SW)

General description: stormwater
Flow == unknown (intermittent)
Treatment: None .
Constituents: unknown

5. Other Streams currently discharged to city sewer and POTW

Concentrated Caustic Drain CCD)
Organic Waste Water (OWW)
Silicon SlicinglLapping Wastewater (SWW)
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MEMORANDUM C1fMHILL

TO:

COPIES:

FROM:

DATE:

Sandra ArcherlWacker
Tom McCuelWacker
Chip BloomerlWacker
Tom RothschildIWacker

Mike Stanaway/CH2M HILUCVO

Gary HickmanlCH2M HILUCVO~
March 13, 1995

•

SUBJECT: Wacker Siltronic Corporation Wastewater Toxicity Study
Phase I TIE Approach

PROJECT: OPE40202.AO

This memo provides discussion and recommendations for Phase I Toxicity Identification
Evaluation (TIE) effluent testing. Please review and then let's select our approach.

Preliminary Results 'frOID. InlttatEffluenrTestlng .,-, ':_

o'riiy'pre~;;ry.-q~ia~i~~'~e~ultS ai-e~vad~ble:~~~'out tifst ro~ncio~t~xicitYteStin~ of
whole effluent and the.three.individualwaste streams.andonly some of the' -. _:'>~'
physical/chemicalcharacterization analyses have been completed. Nevertheless, the
preliminaryresults 'provide valuable information relevant to TIE testing. For whole
effluent, the acute 48-hour fathead minnow bioassay showed no toxicity at 100% effluent,
Whereas the 'acute''48-hour Ceriodaphniates: showed complete mortality at 100% and 33%
effluent. Consequently, Ceriodaphnia was clearly the more sensitive test species for that
whole.effluent sample, and they exhibited toxicity at the critical dilution relative to
discharge limits with the ZID dilution factor. This is bad news with respect to effluent
compliance but good news in that we can use the acute Ceriodaphnia test to evaluate
toxicity (at least acute toxicity) during TIE testing. Preliminary results also show that the
samples labeled 95-5 and 95-6 were toxic at the 33% dilution but that the sample labeled
95-7 was nontoxic at 33% (100% survival). The samples did not indicate which numbers
corresponded to which waste streams but I am guessing that 95-5 and 95-6 were CAD and
WAD and that 95-7 was Blowdown (please confirm with Tom Rothschild).

I urge you to consider the physical/chemical results as preliminary only until they have been
QA checked, but available whole efflueht data include: H202 = ·17-mg/L, Cr(VI) = 20
ug/L, TDS = 600 mg/L, TSS = 7 mg/L, Sulfite < 0.5 mg/L, and ORP=.170 mY.
Ammonia, MBAS, total chromium, and other analyses are pending. ';.. " , ,.

'~ , ; ., -' '-~ - ~ ..~ " .: .. ," .. '. .".:':-- .....'. ; ', :.: ' ..~ - .:

•
Phase:I 'TIE Approach- ."" ,.--';,., ._ '.

Th~','~'-S. EPA h~d'e~elop'~~asyste~ati6si~~~i~~~:-~r~~~d&~';~r 2~riduc~~g ~,,_ .. __ ,
including three phases oftesting. 'Phase I is intended tocharacterize groups or categories,
of toxicants, such as oxidants, cationic metals, volatiles, non-polar organics, etc. Phase II
is intendedto identify specific toxicants, and Phase III is intended to confirm whether or
not the identified toxicant(s) is(are) the actual toxicant(s). EPA guidance documents for
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conducting Phase I TIEs on acutely and chronically toxic effluents recommend the suites of
testing shown in Tables 1 and 2, respectively. These protocols call for a fairly large
number of tests and a concomitant relatively high cost; since each manipulation requires
some labor for treatment and a toxicity bioassay test to evaluate whether the treatment
affected toxicity. It may be that your budget for this project might not allow for this level
of effort, and it might seem desirable to reduce the number of tests. Below, I will offer
some suggestions for controlling costs; however, I feel compelled to tell you that EPA
specifically cautions against reducing the number of tests (see Attachment 1 which is an
excerpt from EPA's Phase I acute TIE guidance document). The risk here is in potentially
having to repeat tests, leading to wasted effort.

Two possible methods for reducing TIE costs are (1) to eliminate tests from the acute TIE
protocol (Table 1), and (2) use a tiered approach similar to the chronic protocol (Table 2).
In alternative 1, I suggest that three tests could be eliminated from Table 1: pH 3
Adjustment, pH 11 Adjustment, and pH 7 Adjustment. The first two, I believe, provide
little information that is not obtained by pH adjustment followed by filtration, aeration, or
solid-phase extraction, and pH 7 is similar to the whole effluent (untreated) sample pH.
However, this still leaves 14 tests. Alternative 2 would involve conducting the Tier 1 tests
from Table 2 and only performing Tier 2 tests if Tier 1 does not provide sufficient
information. Also, I believe the Methanol Eluate test (rinsing the solid phase column with
methanol and evaluating toxicity of elutable contaminants) could be deferred or eliminated,
leaving eight tests.

Based on the previous whole effluent toxicity results, it appears that we can effectively use
Ceriodaphnia acute bioassay tests to evaluate toxicity. When conducting the TIE tests, it is
important to conduct defmitive rather than screening acute tests to allow us to discriminate
changes in toxicity. The cost of Ceriodaphnia definitive acute tests is $315 after the 10%
volume discount (see Brett Mucky's memo dated March 1).

In support of the TIE testing, it is important to repeat the physical/chemical characterization
analyses on the sample used for TIE testing. This will help us to interpret the TIE testing
results.

Other TIE Tests

Some other TIE tests that might be instructional include:

•

•

•

Xeolite Treatment - removes NH4+, cationic metals, and some organics

Anionic Exchange - removes anions such as chromates and fluoride

Silica Gel - removes polar organics

•

These could be included in the Phase I array or could be used in Phase II if by Phase I
indicated (either positive or negative) results .
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Characterization Tests
Table 1

Tier 1•

•

~.

Phase1Tabie 3/13/95
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No Phase I ch~erization test should be dropped from !JS~ on the ~asis that the

toxicants it ~s designed to address are not likely to be present in the effluent. In

exduding any Phase I teSt, the analyst may be limiting the intormation that can be

gained on effluent toxicants. The investigator shouJd ~proach effluent characterization

without a. preconceived notion as to the caus~ of toxicity.
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TO: Murray Tilson, Tom McCue, Tom Rothschild

FROM: Sandee Archer

SUBJECT: Additional Bioassay Testing

DATE: March 15th, 1995

I have attached the lastest information from CH2M Hill. It appears that we still have
a bioassay failure even using the 33% mixing zone.

I have spoken with Gary Hickman in depth about starting the Phase I Toxicity
Investigation Evaluation (TIE). We both agree that it would be fairly dangerous to
stray too far from the. EPA recommendations for a Phase 1 TIE.

The following additional tests have been agreed upon by myself and Dr. Hickman.

Using the Chronic Toxicity Characterization Tests, but running Ceriodaphnia definitive
acute tests. To reduce cost further four not five dilutions will be ran and Wacker will
receive a volume discount so each test will be approximately $250 plus labor time.
total costs for all test will be $3,000-$3,200.

1. Untreated Effluent- Baseline toxicity
2. Oxidant Reduction- using Sodium thiosulfate to eliminate peroxide, repeat this test
twice.
3. EDTA chelation- eliminates cationic metals
4. ·Initial pHI Aeration- eliminates subiatable, oxidizable or strippable compounds
5. Initial pH/Filtration-eliminates suspended solids. During the last bioassay testing

. period the CE looked somewhat cloudy.
6. Initial pH/Solid-Phase Extraction- eliminates non-polar organics, some metals and
some surfactants
7. Xeolite Treatment- removes NH4 +, cationic metals and some organics. This test
will replace the pH adjustment tests that are meant to look for NH3 and NH4+ .
8. Anionic Exchange- removes anions such as chromates and fluoride. Our current
chromate level is somewhat close to toxic levels for chromate.
9. Silica Gel- removes polar organics, i.e., surfactants, formaldehyde etc.

I feel this test would give Wacker a very strong indication of possible contaminates
in the CEo If we chose to eliminate any of these test there is a chance that we could
miss the toxic compounds. Unfortunately, if these tests do not show anything
definitive then we may need to do additional testing listed in Dr. Hickman's memo.
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COPIES;

FROM:

.DATE:
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SUBJECT: WackerSilrronic Corporation WastewaterToXoidI}' Study
PhaseI TIEApproach

PROJECT: 0PE40202.AO

This me~o provides discussion and recommendations for PhaseI ToxicityIdentification
Evaluation (TlH) effluenttesting. Pleasereview andthen Jet's select our approach.

PreUminary Results from Initial Emuent Testing

Only preliminary. qualitative resultsare availablefrom our first round oftoxicitytestingof
wholeettluent and the tluee individual waste streams,and only some of the
physical/chemical characterization analyseshave beencompleted. Nevertheless. the

.pteliminaIy resultsprovidevaluable infonnation relevantto TIE testing. For whole
effluent, the acute 48-hourfathead minnow bioassayshowedno toxicityat 100%effluent,
whereas the acute48-hoUf Ceriodaphnia test showedcomplete mortalityat lOO9b and 33%
effluent Consequently, Ceriodaphnia was clearly themore sensitivetest species forthat
wholeeffluentsample, and they exhibited toxicityat the critical dUution relativeto
discharge limitswith theZlDdilution factor. This is bad news with respect to effluent
compliance but good news in that we can use the acute Ceriodaphnia test to evaluate .
toxicity (at least acutetoxicity) duringTIE testing. Preliminaryresults also show thatthe
sampleslabeled95-5and 95-6were toxic at the 33% dilutionbut that the sample labeled
9S~7 wasnontoxic at 33% (100% survival). The samplesdid not indicatewhichnumbers
cOD'esponded to which waste streamsbut I am guessing that 95-5 and 95-6 wereCAD and
WAD and that 95-7 wasBlowdown(please confirm with Tom Rothschild).

I urge you toconsider the physicaVchemical resultsas preUminary only until they have been
QA checked,but available wholeeffluentdata include: HZOO =17 mglL, Cr(Vl)=20· .
J.Lg/L, TOS =600 mg/L,TSS =7 mgIL, Sulfite <0.5 mglL, and ORP = 170mY; .
Ammonia.. MBAS, total chromium, ando~ analyses are pending..

•
Phase I TIE Approach

The U.S. EPA has developed a systematicstepwise procedurefor conductingTIEs,
includingthree phasee of testing. Phase I is intended to characterize groups or categories
of toxicants, such as oxidants,cationic metals, volatiles. non-polarorganics,etc. Phasen
is intended to identify specifictoxicants, and Phasemis intendedto confirmwhetheror
not the identified toxicant(s) is(are) .the acmal EOxlcant(s). EPA guidancedocuments for
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conducting Phase I TIEs on acutely and chronically toxiceffluents recommendthe suites of
testingshownin Tables 1and2. respectively. Theseprotocols call for a fairly large
numberof tests and a concomitant relatively highCOS~ sinceeach manipulation requires
somelaborfor treatment anda toxicity bioassay testto evaluate whether the treatment
affected toxicity. It maybe thatyourbudget for this project might not allowfor this level
of effort.and it might seemdesirable to reduce the number of tests. Below,I will offer
some suggestions for controllingcosts; however. I feel compelledtotell you that EPA :
specifically cautions against reducing the number oftests (see Attachment 1. which is an
excerptfromEPA's Phase I acuteTJEguidancedocWl,le11t). Theriskhero is in potentially
havingto repeat tests, leadingto wastedeffotl . . . . '.

Twopossible methods for reducing TIEcostsare(l) to elimin8re tests fiom theacuteTIE
protocol (Table 1). and (2) use a tiered approach similarto the chronic protocol (Table 2).
In alternative 1, I suggest th.3t three tests could be eUminated from Table 1: pH 3 .
Adjustment. pH 11 Adjustment. and pH 7 Adjustment. The first two, I believe, provide
little information tbatis notobtained by pH adjustment followed by filtration. aeration, or
solid-phase extraction, andpH 7 is similarto the wholeeffluent (untreated) sample pH.
However, this still leaves 14 tests. Altemative 2 would involve conducting the Tier 1 tests
fromTable2 and only performing Tier 2 testsifTier 1 doesnot providesufficient
information. Also, I believethe MethanolElWlte test (rinsingthesolid phase column with
methanol andevalualing toxicity of elutable contaminants) couldbe deferred or eliminated.
leaving eight tests.

Based onthe previous whole effluent tonci.ty results. it appears that wecaneffectively USe
Cerjodaphnia acutebioassay tests to evaluate toxicitye : When conduetiDg theTIEtests. it is
important to conductdefinitive rmherthanscreening acutetests to allow 1lS to discriminate
changes in toxicity. Thecostof Ceriodaphnia defInitive acute testsis $31S afterthe 10%
volume discount (seeBrettMucky's memodated March 1).

In suppott of theTlB testing, it is importantto repeat thephysical/chemical clulracterization
analyses on the sampleusedfor TIE testing• .This will help us to interpret: the TIE resting
results.

Other TIE Tests

SomeotherTIEtests thatmightbe instructional include:

•

•

•

Xeolite Treatment - removes NH4+. cationic metals. and some organics

Monic Exchange - removes anions suchas chtomates and fluoride

.Silica Gel .;. re~ove8 polar organics .'

Thesecouldbe included in the Phase I arrayor couldbe usedin Phasen ifby PhaseI
indicated(ei.t:hCr positiveor negative) results. .

•
scoEPA00029059
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No Phase I charactertzatlon test shouJd be dropped from use on the basts that the
. . . . ..

toxiCama it i,a designed to address are not likely to 'be present in the effluent. In

exc;ludlng any Phase I test, the anaJyst maybe UIT'ii1fngthe InfCrmaUo,1. that can be

gained on effluent toxicants. Theinve5tfga1or shOlJld approach effluent characterization

Without a preconceived notion as to the causa of toXicity•

•

•
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Table 1

Effluent Toxicit

FH acute failed@ 100%; no data

~Iavailable for other dilutions.

27-Se -93 NAS 93-? 100 P 50 25 P 100 P 50 50 P

15-Au -94 NAS 94-50 100 P 50 50 P 25 F Cerio acute IC25=21.3%

",'>-

12-0ct-94 NAS 94-61 50 P 6.25 ' <6.25 F Cerio acute NOEC=50% (Steel's test),= ,f;.

25% (Wilcoxon test), IClO=33.33%

12-0Clc94 CAS 94-62 6.25 F This was a split sample (duplicate) test

6-Mar-95 CH2M 95-4 100 P 33 33 P 17 F 10 3 F

20-Mar-95 CH2M 95-19 66 P

3-A r-95 CH2M 95-20 ..33~
SD

ToxData 4/12/95
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• Table 2
Effluent Characterization Data
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6.7

33

710
184

U8

0.06

66

8

20

5

20

0.1

1.1

6.7

244
690
554

0.31

0.36

U 8

0.08

(~OL )

4.4

1

17

7

14

7.1

5

33
17

3

100

604

300

170

868

1.68

1.81

0.25

U 1

0.05

U 20

U 0.5

th~... spuN1'd Mdhd J,d<,h,.., /1-;1­

,Al"\.J-l~tv'I'\~ f/Jo,nel..(J.ar;~c( ya&+'
.;0,- -f«htlJ - brQeePtarf,orl'l

WiYh f(J)(lCI"hJ Utz

COD

Fathead Acute NOEC

Bioassa

Conductivi

Alkalini

Hardness

Fathead Chronic NOE

Cerio Acute NOEC

Cerio Chronic NOEC

Chemical

H

TSS

Chlorine Residual

TKN

Fluoride

Ox-Red Potential

MBAS

Sulfite

Chromium, Total

Sulfide

H202

Chromium

IDS

•

•
ChemData 4/12/95
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MEMORANDUM

TO: Tom McCuelWacker
SandraArcher/Wacker

COPIES: Mike Stanaway/CH2M HILL/CVO

FROM: Gary HickmanlCH2M Hll...L/CVO

~DATE: June 2, 1995

SUBJECT: WackerSiltronic Corporation
Wastewater ToxicityStudy
Project Approachand Progress Repon

PROJECT: OPE40202.AO

Background

CHMHILL

•

•

TIlls memo summarizes the study approach, workcompleted, and test results, for the
wastewatertoxicitystudy performed for the Wacker Siltronic Corporation facility in
Portland, Oregon.

Unless otherwisestated, use of the terms "effluent" and "whole effluent" in this memo
refers to Effluent001, which is discharged to the Willamette River under Wacker's NPDES
discharge permit'. This effluent consists primarilyof three waste streams: concentrated
acid drain (CAD),weak acid drain (WAD) and (ROIDI waterconcentrate, boiler, and
cooling water) blowdown (BD). Wastewater treatment includes fluoride precipitation of
CAD and neutralization of combined CAD and WAD.

The NPDES dischargepermit' defines, for Wacker's effluentdischarge to the Willamette
River, a zone of initial dilution (ZID) having a 5-footradius from the point of discharge at
Outfall003, and-mixing zone having a 50-foot radiusfrom the point of dischargeat Outfall
003. A mixing zone dilutionstudyconducted for the Wackerfacility' identified worst-case
(0 currentvelocity) dilutions at distances of 5 and 50 feet from the dischargepoint of 2:1
and 6:1 (<lor.aJ<lmucaJ, respectively. Thesedilutions are equivalentto 50% effluentat the
edge of the ZID and 17% effluent at the edge of the mixing zone. According to the
dischargepermit, the effluent is considered to be acutelytoxic if an acute test No­
Observable-Effects-Concentration (NOEC) is less than 50% effluent. and the effluentis
consideredto be chronicallytoxic if a chronic test NOEC is less than 17%effluent.
Conversely, the effluent is considered to be in compliance for toxicityif the acute test
NOEC~50% effluent and the chronic test NOEC~17% effluent.

1 Oregon Department of Environmental Quality. National Pollutant Discharge Elimination System, Waste
Discharge Permit Number 101128. Issuedto WackerSiltronic Corporation. July 14, 1993.
2 Raymond. Richard/CH2M HILL. Mixing ZoneEffluentDilution Evaluation. preparedfor Wacker
Siltronic Corporation. February 4, 1994.

1
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Approach

• The stepwise approach initially proposed for this study was as ~?llows:
1 • Site visit, kickoff meeting, and initial data gathering. Visit the site to
review processes and wastewater sources, and meet with Wacker staff to discuss toxicity
issues and initiate data gathering.

Purpose: To gain familiarity with the facility and staff, develop mutual
understanding of problem and the project objectives, and kickoff the project.

2. Existing data review. Compile and review existing data on effluent toxicity and
physical chemical characteristics, as well as known and potential constituents of the waste
streams comprising the final effluent

Purpose: To obtain, to the extent possible, a preliminary indication of wastewater
characteristics and potential toxic constituents, and to evaluate the toxicity history of the
facility's effluent

3 . Current effluent toxicity evaluation and toxicity data base expansion.
Conduct fathead minnow and Ceriodaphnia dual endpoint acute/chronic tests on whole
effluent samples.

Purpose: To enlarge the very limited existing toxicity data base (only one test per
year is required by the discharge permit) to obtain a better picture of the variation and
magnitude of wastewater toxicity. Also, to allow a more confident identification of the
more sensitive test species (if one is in fact significantly more sensitive) and the appropriate
bioassay endpoint (acute versus chronic) for use in Toxicity Identification Evaluation (TIE)
testing.

4. Toxicity source investigation. At the same time as Step 3, collect samples of
the CAD (after treatment but before combining with WAD), WAD, and BD streams for
toxicity testing. To reduce cost, this testing could involve only Ceriodaphnia acute
screening tests. There is some risk that existing toxicity will not show up without doing
chronic tests or without testing fatheads, but the Ceriodaphnia acute screen seems to be the
single best, low-.cost choice based on the available data.

Purpose: To help focus in on the source(s) of toxicity, and narrow the list of
possible toxicity-causing constituents, if appropriate.

S . Chemical characterization. Characterize the whole effluent samples used in
bioassay testing under Step 3 for the following parameters (based on preliminary review of
waste stream constituents): pH, oxidation-reduction potential (ORP), alkalinity, hardness,
conductivity, chlorine residual, ammonia-nitrogen (NH3-N), total Kjeldahl nitrogen
(TKN), anionic surfactants as MBAS, total suspended solids (TSS), total dissolved solids
(IDS), Total and hexavalent chromium, hydrogen peroxide (measured at time of bioassay
testing), sulfide, sulfite, fluoride, COD.

Purpose: To provide a more thorough chemical characterization of Wacker's
effluent and to potentially identify possible causes of any toxicity measured.

•
2
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6 . Housekeeping and chemical use information gathering.
(A) Continue to maintain thorough records of any production changes, atypical batch
operations, process upsets, known spills, etc. during the period of sample collection for
bioassay and chemical testing. -
(B) Continue efforts to estimate usage rates of vendor-supplied products (such as
polymers, surfactants, biocides, and defoamers), and request product toxicity data from the
suppliers.

Purpose: (A) To identify any occurrences at the facility that might influence the
measured toxicity. (B) To try to assess the potential toxicity related to use of products
which are difficult to measure directly.

7 • Phase I TIE testing. Conduct Phase I Toxicity Identification Evaluation (TIE)
testing, involving a array of sample manipulations followed by toxicity testing, either after
the above steps are completed or concurrently with that testing. The conditions employed
in this testing will be selected based on the results of steps 3 through 6. TIE testing is
contingent on obtaining bioassay results indicating that the effluent is toxic at the edge of
the ZID or mixing zone.

Purpose: To identify the class(es) of toxic constituents in whole effluent, and
provide direction for Phase II and ill TIE testing, if necessary.

8 . Phase II and ill TIE testing (if needed). Conduct Phase II and III TIE
testing, if necessary, to confirm the findings of Phase I and identify specific toxic
constituents.

Purpose: To identify the cause(s) of effluent toxicity and provide a basis for
evaluating mitigation methods.

9. Investigate methods for controlling toxicity (if needed). If effluent is
found to be toxic, and after the toxic constituent(s) is(are) identified, investigate one or
more methods for controlling toxicity, such as product substitution, process modification,
wastewater treatment, source treatment or removal, or outfalVdilution improvement.

10 Control method selection and implementation and follow-up
confirmation monitoring (if needed).

Work Performed To-Date

Project work performed to-date includes:

• Site visit, kickoff meeting, and initial data gathering (Step 1) -- 13 January 1995.

• Review of waste streams and constituents (Step 2) -- memo dated 6 February 1995.

• Review of existing effluent toxicity and chemical data (Step 2) -- memo dated 15
February 1995.

• Re-analysis of historical effluent toxicity data considering zone of initial dilution (ZID)
and mixing zone dilutions -- results presented at project meeting on 13 April 1995.

3
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• Evaluation of current effluent toxicity and chemical characteristics (Steps 3 and 5) -- 6
and 21 March, 3 and 21April, and 12 May 1995. Results of first three test dates
presented at project meeting on 13 April 1995; results from all samples summarized in
this memo.

• Toxicity source evaluation (Step 4) -- 6 March 1995.

• Test plan for Phase I TIE (Step 7) -- memo dated 17 March 1995.

• Housekeeping and chemical use information (Step 6) -- performed by Wacker staff and
presented in memo dated 15 February and at project meeting on 13 April 1995.

• Phase I TIE trials (Step 7) -- 21 March, 3 and 21 April, and 12 May 1995. TIE testing
not completed because of low effluent toxicity.

• Project status meeting -- 13 April 1995.

• Draft progress report memo -- 2 May 1995.

• Final progress report memo -- 2 June 1995.

Test Results

Toxicity Data

Table 1 summarizes Wacker's historical effluent toxicity data for 1993 and 1994, and 1995
effluent toxicity data generated under this study. Pertinent observations are summarized
below:

• Wacker staff reported that their effluent was nontoxic prior to 1993.

• The historical toxicity data base was quite limited; it consisted of three fathead minnow
bioassay tests and four Ceriodaphnia tests conducted during 1993 and 1994. The
historical data did not provide a good indication of toxicity variability or frequency of
pass/faiL

• Effluent toxicity to fathead minnows. The August 1993 sample failed to meet
the fathead minnow acute toxicity guideline based on 100% effluent and the raw data
were not available to determine whether the sample would have passed or failed at 50%
effluent All three subsequent fathead minnow acute tests conducted (September 1993,
August 1994, and March 1995) passed the acute toxicity guideline at 50% effluent All
four fathead minnow chronic tests conducted in 1993-95 passed the chronic toxicity
guideline at 17% effluent.

4
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• Effluent toxicity to, Ceriodaphnia..
Ceriodaphnia acute tests

1993: both tests passed the acute toxicity guideline of 50% effluent (actually passed
at 100% effluent)

1994: one test failed and one passed the acute toxicity guideline of 50% effluent
1995: two test failed and five tests (including the last four) passed the acute toxicity
guideline of 50% effluent .

Ceriodaphnia chronic tests
1993: both tests passed the chronic toxicity guideline of 17% effluent
1994: both tests failed the chronic toxicity guideline of 17% effluent

1995: one test failed and the last two tests passed the chronic toxicity guideline of
17% effluent

• Except for August 1993 sample, effluent toxicity to Ceriodaphnia was equal to or
greater than the toxicity to fathead minnows (i.e., Ceriodaphnia was generally the more
sensitive species to Wacker effluent).

• Ceriodaphnia acute toxicity single-dilution screening tests performed on CAD, WAD,
and BD samples from 6 March 1995 indicated that the CAD and WAD samples were
acutely toxic at less than 33% effluent (the only dilution tested), but that the BD sample
was not acutely toxic at 33%. .

• Based on the 6 March 1995 toxicity testing results, Phase I TIE testing using
Ceriodaphnia acute tests was planned for effluent samples collected on 20 March and 3
April, but the TIE testing was canceled because oflow acute toxicity. Phase I TIE
testing using Ceriodaphnia chronic tests was planned for effluent samples collected on
21 April and 12 May 1995, but again the TIE testing was canceled when the samples
were found to have low toxicity (i.e., they were within compliance toxicity guidelines).

Chemical Data

Table 2 summarizes effluent characterization data for 1995. Comparison of the chemical
data between the acutely- and chronically-toxic 6 March sample and the acutely-nontoxic 21
March sample yields mostly negative conclusions with respect to toxicity:

• Ammonia-nitrogen, chlorine residual, and fluoride concentrations were low in both
samples, although NH3-N was slightly higher in the toxic sample.

• H202 concentrations were high in both samples but not higher in the toxic sample.

• MBAS (indicative of anionic surfactants) concentrations were low in both samples,
although somewhat higher in the toxic sample.

• COD was somewhat higher in the toxic sample, possibly indicating the presence of
more organic compounds.

5
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• • IDS and conductivity levels were not indicative of osmotic problems in either sample.

• Chromium concentrations were low in both samples.

• Wacker staff have reported that there is no specific reason to suspect the presence of
elevated levels of other metals in their wastewater.

Summary and Recommendations

Wacker's effluent toxicity appears to be transient Since measuring both acute and chronic
Ceriodaphnia toxicity in the 6 March 1995 sample, a total of five acute tests and two
chronic tests have passed the toxicity guidelines, and only one acute test has failed. The
last two, and three out of the last four, samples collected for the purpose of conducting
Phase I TIE testing turned out to be nontoxic by the regulatory definition, and so TIE
testing was canceled (the fourth sample was actually toxic according to the regulatory
definition but only marginally so). Consequently, to avoid unnecessary and unproductive
effort and expense, we do not recommend further attempts at TIE testing at this time.
Instead, we recommend that you share these study results with the DEQ to demonstrate that
a considerable effort has been made to investigate the source of toxicity, but that several
recent samples have been nontoxic according to the effluent toxicity guidelines.

•

•
6
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Martinsen, John/eVa

This messagecontains additional information about the CV01 usemamechanges. In addition to your CV01
username changing, the nameof your personal directory will be changed to be the same as the new name. The
files in the directory will not be affected.

•

•

From:
.To:

Cc:

Subject:
Date:

Skinner, PauVCVO
Sewell, John/BAILEY; Dibble. Robert/BAILEY; Amoth, Alan/CVO; Firth, Alex/CVO;
Schwindt, Allan/CVO; Bjerke, Brad/CVO; Byers, BiII/CVO; Collom, Barry/CVO; Irving,
BiII/CVO; Wehnert, Bob/CVO; Youker, Bryan/CVO; Burr, Chris/CVO; Dahl, Cindy/CVO;
Noling, Calvin/CVO; Amedo, Don/CVO; Brown, Darla/CVO; Castor, Dave/CVO; Grigsby,
Dave/CVO; Johnson, Doug/CVO; Leek, Doyle/CVO; Livesay, Dave/CVO; Loehden,
Dave/CVO; Morgans, Donna/CVO; Moyano, Dave/CVO; Peters, Dennis/CVO; Hickman,
Gary/CVO; Zinkus, Glenn/CVO; Arico, John/CVO; Carr,Jim/CVO; Cave,John/CVO;
Celorie, Jay/CVO; Cox, Jim/CVO; Danko, Joe/CVO; Foley, Joe/CVO; Graham, John/CVO;
Mackie, Jay/CVO; Martinsen, John/CVO; Obert, Jeff/CVO; sarns. John/CVO; Simonds,
John/CVO; Bialek, Kris/CVO; Clegg, Ken/CVO; Snider, Kile/CVO; Baxter, Laura/CVO;
Bennett, Lynette/CVO; Maloney, Linda/CVO; Wood, LioneVCVO; Bailey, Melinda/CVO;.
Bracken, Mike/CVO; Finerson, Mark/CVO; Harlos, Mike/CVO; Murphy, Mary/CVO;
Murray, Marv/CVO; Portera, Michelle/CVO; Sailor, Mike/CVO; Wable, Milind/CVO; Berg,
Paul/CVO; Cutsforth, Patti/CVO; Hazel, PauVCVO; Mueller, PauVCVO; Damiano,
Richard/CVO; Riker, Rick/CVO; Smith, Rick/CVO; Topping, Ray/CVO; Wilson, Roz/CVO;
Frey, Sue/CVO; McKinley, Scott/CVO; McLaren, Susan/CVO; Snider, Stacy/CVO;
Amidon, Tonya/CVO; Genne, Tom/CVO; Peron, WiVCVO; Hadfield, EarVCVO; Schmitz,
Barb/CVO; Farley, Jody/CVO; Kramer, Jim/CVO; Volkmann, Andrea/POX; Crossland,
JaniS/POX
Trost, Bob/CVO; HelpDeskiOPR ComputingServices; Denison, Mike/CVO; Hinman,
Alan/POX; Olmstead, Kim/POX
CV01 Username Changes
Thu, Jun 1, 199510:16AM

•

If you have any questions, pleasecontact me at x.3231

Thanks! Paul

Page 1
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Table 1

FH acute failed @ 100%; no data
available for other dilutions.

p5050p100p

Effluent Toxicit Data

2550p10027-Se -93 NAS r9-=-3--'-'-?--tI---=--=-=---t--=--+----=--=;----=4---=---fl---=-=-=--t--=---t----=-.:c.jr--=-=-t-~_lt-----------__1

66 P

33 F

50 P

P

P

F

F

F

F3

17

17

10

50

25 <6.25

50

6.25

6.25 <6.25

P

P

P

p

F

F

50

25

50

50

50

17p

p

33

50

33

50p

p100

10015-Au -94 NAS 94-50

r! 12-0ct-94 NAS 94-61

12-0ct-94 CAS 94-62

6-Mar-95 CH2M 95-4

20-Mar-95 CH2M 95-19

3-A r-95 CH2M 95-20

21-A r-95 CH2M 95-24

24-A r-95 CH2M 95-25

l2-Ma -95 CH2M 95-29

15-Ma -95 CH2M 95-30

ToxData 5/30/95

scoEPA00029071



•

•

•

Table 2
Emuent Characterization Data

Bioassay
,.-.~

Fathead Acute NOEC %
.,

100 - - - -
Fathead Chronic NOEC % 33 - - - -
Cerio Acute NOEC % 17 66 33 50 50
Cerio Chronic NOEC % 3 - - 17 17
Chemical
pH IpH units 7.1 6.7 6.7 6.4 6.9
Alkalinity mg/L asCaC03 5 20 12 10 U 10
Hardness mg/L asCaC03 300 244 184 288 218
Conductivity Iumhos/crn 868 690 710 1,013 870
TDS mf!1L 604 554 - - -
TSS mg/L 7 8 - - -
COD mf!1L 14 5 - · -
NH3-N mw'L, 1.68 0.31 - - -
TKN mw'L, 1.81 0.36 - - -
Chlorine Residual mg/L 0.05 0.08 0.06 0.04 0.02
m02 mWL 17 20 - - -
Ox-Red Potential mV 170 - - · -
Fluoride mWL 4.4 2.8 - · -
Sulfide mg/L U 1 - - · -
Sulfite mWL U 0.5 - - - -
MBAS mg/L 0.25 O.1 - - -
Chromium, Total Il.1WL 1 1 1 . - -

!!i~~~

ChemData .. 5/31/95
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Sandra AIcheIfWacker

TomMcCueIWacker
ChipBloomerIWacker
Mike Stanaway/CH2M HILL

Gary HickmanlCH2M HILllCVO

April 18,1995

MEMORANDUM

TO:

COPIES:

FROM:

DATE:

•

SUBJECT: Wacker Siltronic Corporation Wastewater T9xicityStudy
DilutionProvided by ZID andMixing Zone

PROJECT: 0PE40202AO

•

After reviewingthe 1994mixing zone reportI thatyou gave me at our meetinglast week
and discussingthe datapresentation withRichard Raymond. it appears thatthe allowable
dilution assumedfor the edge of the ZlD may be incorrectwhereas the allowable dilution
assumed for the edge of the mixing zone appearsto be correct; Your dischargepennit
(ScheduleA.Item 3) specifies that themixing zone has a 50-ft radius and the ZID has a 5-ft

. radius. The.mixing zone report cited above presents dilutions,obtainedthroughmodeling.
for various distancesdownstream from the discharge port (Table2); it appears that this

, informationwas the basis for the dilutionfactorsassumed for Wacker's efUuent. The row
of data in Table 2 for a currentvelocityof 0 ftls lists dilutionvaluesas Q10.0 equal to 2 and

.6 for 5 ft and SO it, respectively.from the outfall. This method of presenting the datais
quite confusing(and, I recommended that Richard include a separatetable ofcorresponding
dilutionvalues as % effluent in the report he is presentlypreparing),but shouldbe
interpretedas follows:

Qo = effiuent flow
~ = river flow (not used in report. but defined for this explanation)
Q~ total flow = <4 + Qo

Thus, for QlQO =: 2
QO= 1 and QR =I, so the dilution at the edge of the ZID is 112 or 50% eft1uent.
In otherwords, aQJQO of 2 corresponds to a dilution factor (QRlQO) of 1:I not
2:1. and the dilution provided is equivalentto 50%effluent not 33%.

SimilarlX' for QlQO ~ 6 . ,
QO :::: 1 and QR = 5. so the dilution at the edge of the ZlD is 1/6 or 17% effluent.
In other words, a QjQO of6 corresponds to a dilution factor (QRlQO) ,of5:1.

(It is not clear to me how the 0 ftfs current velocity was chosen. but I wouldguess that
maybe Wackerwas directedby DEQto use that conservativeassumption. Do youknow
the backgroundon this? A current velocityof 0 ftIs is certainlythe worst case and.
therefore,most conservative. It maybe unreasonably conservativeconsideringthe
extremely short amountof time that this condition exists (see fig1Ue in Attachment 1 of the

'. J CH2MHU.L,1994. Mixing Zone Bffluent Dllutiou Evaluation. Memoprepared for Wacker SiJlrOWc
Corporation by Richard R.a.ymondlCH2M BILL. FdJ. 4, 1994.
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report], It seems to me that a compelling argum.eDt couldbemade for a r'.gber current
velocityassumption, whichwouldprovide a greater dilution.)

The effectof the acute toxicity thresholdfor pass/failbeing50%effluenfrather than 33%
on existing toxicity datil is tliattHe mostrecent sample testedin antiCipatipn ofTIE·testing
actuallywouldhave failedfor Ceriodaphnia rather than passed(3 April 1995sample.
shownas having an acuteNOECof 33% and passingon Table 1 distributed at our meeting
on 13April). This increases the number of Ceriodaphnia acutetoxicityfailures to 3 out of
5 samples: tested in 1994-95. The chronictoxicity SCOIe for Cerios is unphanged. at 3 out of
3 failures in 1994-95. It also re-opensthe question of whetherthe TIE. ~ou1d be
conducted using the less-expensive acute tests (the hope/risk being thatacute and chronic
toxicity is- causedby the sameconstituent). or whetherTIE testingshouldbe conducted
using the more-thorough chronictests (the dual endpoint chronic testsJOW identification
ofboth acute and chronic toxicity). .

On a separate but closely related issue,it occursto me thatit nught be anappropriatetime to
start coordinating the current and future discharge compliance evaluations. As you know.
Richard Raymondis about to complete hismixing zoneevaluation forf~ture wastewater
discharge conditions. I assume that this information will be used in thepermitting process.
Richardhas indicated to me that the increased effluent flow ratesin the future will resultin

.higber dilutionsin the mixingzone(although not high enough to haveac~eved compliance
for all of the effluent toxicity values obtained to-date)but similaror even. lower dilutionsin
the ZID._ When the teport.is finalized, itwould seemto be anappmpriate time to consider
the implications on futuredischarge compliance for both toxicity and phy,sicallchemical
parameters, especially ifa newmixing zone/dilution allowance is to be negotiated. One
straightforward methodof potentially achievingcompliance is to obtainhigher dilutions via
an effluentdiffuser(othergeneralmethodsof achieving compliance includeprocess
changes and wastewater treatment modifications). Through additional modeling, we could
evaluate what typeofdiffuser wouldallowadequate dilution to achieve tpxicity
compliance, with an appropriate margin of safety. If this appeared to belapro~sing
alternative. a rough cost estimatefor an outfall diffusercould then be dar·eloped. for use in
Wacker's decision-makingprocess.

!

Please call ifyou have any question, or would like to discoss anythingr.
. I

I
I
\,
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RECEIVED
.....,

MAR 16 1994
WACKER SLTRONIC

E/lvlIamlIdIl HeIIIh &Sldelr

March 15, 1994

TOM MCCUE ENVIRONMENTAL MANAGER
WACKER SILTRONIC CORPORATION
PO BOX 83180
PORTLAND OREGON 97283-0180

Re: WQ-Multnomah Co.
Wacker siltronic
Permit No. 101128

Dear Mr. McCue:

Oiiiin
DEPARTMENT OF

ENVIRONMENTAL

QUALITY

NORTHWEST REGION

Thank you for submitting the mixing zone evaluation report for
Wacker's outfall. The evaluation report was submitted with your
letter dated February 11, 1994.

The Department has reviewed the mixing zone evaluation, along
with the bioassay results for the bioassay tests conducted in
August and September, 1993. The bioassay test results are
briefly summarized below:

Date
August
1993

Test Species
Ceriodaphnia Dubia

Acute Result
100% survival

Chronic Result
NOEC 25% Effluent
LOEC 50% Effluent

Pimephales Promelas 0% survival nja

September Ceriodaphnia Dubia 100% survival NOEC 25% Effluent
1993 LOEC 50% Effluent

Pimepha~es Promelas 100% survival NOEC 25% Effluent
LOEC 50% Effluent

Based on the bioassay 'results, it appears that Wacker's effluent
exhibits chronic toxicity at effluent concentrations of 50% or
greater, with No Observable Effect at 25% effluent. The mixing
zone evaluation indicates that at worst-case conditions, 5:1
dilution occurs at the edge of the mixing zone (50 feet from the
outfall), corresponding to an effluent concentration
of 17%~ Chronic toxicity is allowed within, but not
beyond, the mixing zone. The bioassay results
indicate that this condition is being met, since the
NOEC is 25% effluent.

2020 SW Fourth Avenue
Suite 400
Portland, OR 97201-4987
(503) 229-5263Voice/TDD
DEQ-l
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It also appears that Wacker's effluent may exhibit acute toxicity
in 100% effluent. Acutely toxic conditions are not allowed
within a mixing zone,' unless a Zone of "Immediate Dilution (ZID)
is established and specified within the NPDES permit. If a ZID
is not established, the effluent must not exhibit any acute
toxicity, and any future bioassay result which indicates acute
toxicity within the mixing zone ~ould be regarded as a 'violation'
of Oregon environmental law.

Pursuant to Oregon Administrative Rule 340-45:"'445, the Department
'may establish a small ZID, in which acute toxicity is allowed.
The mixing zone evaluation indicates that at worst-case
conditions, (zero feet per seconQ current flow in the receiving
stream), 1:1 dilution occurs at a distance of 5 feet from the
outfall, corresponding to an effluent concentration of 50%. ,we

,not~thatthere\"as no acut.e to:r.:i-city;:\t50% ,oJ; .If?sseffluent.
Thus, if Wacker were to request establishment of'a ZID,it
appears that a radius of 5 feet from the outfall would be
sufficient to ensure that acutely toxic conditions would not
extend beyond the edge of the ZID.

At this time, the Department asks that Wacker consider whether or
not it wishes to request a permit modification to establish a
ZID~ As I recall, we also discussed the possibility of changing
the compliance point for chromium during the last inspection.
Both of these items could be requested in a single modification
request. A modification request can be made in the form of a
letter detailing the requested changes; the fee for modifications
that do not involve increases to permit limits is $550.

I would also like to inform you that as of April 1, I will assume
a new position in the Northwest Region's Air Quality Section;
Wacker will not be assigned to me in that position. It has been
a pleasure working with you and Chip, and if I can provide
assistance or historical perspective in your future dealings with
the Department, please don't hesitate to contact me. Until April
1, I can ,be reached at 229-5292.

Sincerely,

George F. Davis
Regional Engineer
Northwest Region

GFD:gfd

cc: Water Quality Division, DEQ
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811 SW SIXTH AVENUE. PORTLAND, OREGON 97204-1390 PHONE (503) 229-5696
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~ :...~... . . Department of Environmental Quality

May 4, 1990

~

MAY 81990

~
RECEIVED

ENGINEERIN

MAY 9 199

Mr. Richard G. Gariepy .
Wacker Silttonic OXporation
P.o. BOK 83180
Portl..arrl, <:R 97283

..
FY7' John L Pittm

-- ,1'frCker- Siltror

I-;;;~

FO·l

Iear Mr. Gariepy:

A review of wacker's Di.sdlarge M::ni.torirxJ Reports fran Janucu:y 1990 tlu:a1gh
Man:h 1990 detenni.ned the follC7.rlin:J'ISS eJa:11rSions in violation of corxlition
1 of Schedule A of the pennit:

J?EJ:MIT
tom! ".IYPE QIY. (nqIll LIMITS

Jan 'ISS (day) 38.0 30.0
Jan 'ISS (m.) 24.9 15.0
Feb 'ISS (day) 37.5 30.0
Feb 'ISS (m.) 27.6 15.0
Mar 'ISS (no.) 20.1 15.0

~ Department. issued a Notice on Noncc1tpl.i.aI're (H:N: ~-90-60) on
Feb~ 7, 1990 for TSS excmsioos ocx::urred duri.n:J the nart:hs of, september
1989 tl1lxngh DeoeniJer 1989.

Yoor response iroi.cated that 'ISS excursions occur because the clarifier
cannot han1le the excessive load fran the sili(X)ll solids wastewater (SSW)
stream.

Please be advised that the note::i violations are repeated Class III
violations. If 'ISS excurs.ions continued to persist, I will refer those
violations to the Depart:n¥:mt I S Enforcement section with a recx:mrerrlation to
proceed with a fannal enfarcerrent action which may lead to a civil penalty
assessmerrt.,

If you should have any questions, please cx:>ntact me at 229--6273.

Sincerely,

fC:ZD(/~
EIwirornnental Consultant

cc: Water Quality Division, Om
Enforcement section, Dm
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~.. .l. .'......... Department of Environmental Quality

fU:CBveu
FEB 8 1990....

811 SW SIXTH AVENUE. PORTLAND. OREGON 97204-1390 PHONE (503)229-5696

February 7, 1990

Mr. Richard G. Gariepy
Wacker siltronic corporation
P.o. Box 83180
Portland, OR 97283

Dear Mr. Gariepy:

Re:

~-.

WQ-Multnomah County
NWR-WQ-9.0-60
NOTICE OF NONCOMPLIANCE

OEQ-l

The Department has reviewed Wackerts Discharge Monitor~ng Reports
from August 1989 through December 1989 and .determined that Wacker
has exceeded the fOllowing waste discharge limitations, in violation
of condition 1 of Schedule A of'·the permit: .

A. Fluoride.

(1) The monthly average loading limit for Outfall no. 1 is 33.0
lbs/day. In August, permittee discharged 37.4 lbs/day monthly
average.

(2) The m9nthly average concentration limit is 6.0 ~g/l. The
monthly averages were 9.1 mg/l in August and 7.1 mg/l in
September.

B. Total Suspended Solids (TSS)

(~) Permittee exceeded the monthly concentration limitation of 15
mg/l as follows: 19.7 mg/l in September, 24.9 mg/l in October,
15.9 mg/l in November, and 16~0 mg/l in December.

(2) Permittee exceeded the daily concentration limitation of 30
mg/l as follows: once in October with 39.4 mg/l and once in
December with 31.5 mg/l.

Your letter dated 10 October 1989 stated that fluoride discharging
into the weak acid drain system caused fluoride excursions, and the
problem has been corrected py rerouting the stream into the
concentrated acid drain. Fluoride excursions have indeed ceased to
occur since that time, and the fluoride levels are considered to be
back in compliance.

-
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Mr. "RiclUlrdGariepy
Page 2

However, the Department feels that greater effort is needed toward
correcting TSS excursions. In reviewing the monthly reports, we
were,told for the third time that a possib).e solution to TSS
excursions was being worked out by Wacker siltronic staff." But TSS
violations continued to r~r and no specific solutions to the
problem have been given.

The Department requests your cooperation in ensuring these
violations do not recur. Furthermore, the Department is requeSting
a detailed report to be submitted by 15 March 1990 including a '
proposal for eliminating TSSexeursions and a time schedule for
implementing the proposed corrective action.

Please be advised that the noted violations are Class III violations
and these are subject to more formal enforcement action.

Thebepartment looks forward to your cooperation". If you should
have any questions about this matter, ,please contact me at 229-6273.

Sincerely,

1::::y~
Environmental Consultant

.....-

cc: Water Quality Division,DEQ
Enforcement section, DEQ
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January 8, 1987

Wacker Siltronic Corporation
P.O. Box 03180
Portland, OR 97203
7200 N.w. Front Ave.
Portland, OR 97210
Phone (503) 243-2020
TWX 910-464-4777
FAX 503 226-0052

Mr. George Davis
Field Representative
Northwest Region-
Department of Environmental Quality
811 S.W. 6th Ave.
Portland, OR 97204

Dear Mr. Davis:

Annual TTO Analysis for NPDES Permit No. 3647-J

As per Schedule Bof the above referenced Waste Discharge
Permit for our Portland facility, I am submitting the enclosed
waste water analysis.

are required to

Portland,
The only
. (TCE),
was well

•
In accordance with 40 CFR469.21 (a), -we
monitor all toxic organic compounds annually •

Northwest Testing Laboratories, -- Inc., of
performed an analysis of 26 TTO compounds. --­
above trace limits was Trichloroethylene
monitor for ona monthly basis. This sample
limit of 1.37 mg/1.

-Oregon,
compound

which we
below our

Very truly yours,

WACKER SILTRONIC CORPORATION

MMT:II

(1)Enclosure TTOAnalysis from Northwest· Testing
Laboratories, Inc. dated January 5, 1987

cc: Greg Carr (w/encl)
Jim Ellis (w/encl)
Jim Harper (w/encl)
John Pittman {w/encl)­
Jerry Schaeffer (w/encl)•
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NON.DUTltU~VIt TUTINO

W&l.DINO CItItTIJ'ICATION

aOILTUTINO

AallAVINO

5405N. Lagoon Avenue

P.O. Box 17126 .
Portland,Oregon 97217-0126

Phone:(503) 289-1n8
1987

......
, ;"., '. :-~ ",. ...' .....j,_. _. . .: :.

~NORTHWEST'TESTING" LABORATORIES, INC•
_.-,.' .

CONSTRU~OHIHa~~ON

.' MAnltlALa INa~~ON.·

:'.:CH...Ic:AL ANALyala . . ." .
>tV.ICAL TUTINO ., :' •

. . . ~

, .,- '. ' ,January 5,

'. . ...... ;" .' .. i ; :~" ;..~.'

Subject: Analysis on one (1) sample submitted on
12-19-86, per your P.O. Number 61553-0.

Item: Wastewater

Analysis:

Chloroform ••••• ~ ••••• ~ •••••••• ~ ••• ~ ••

2, Chlorophenol ••••••••••••••••••••••

1,4 Dichlorophenol ••••••••••••••••••.•

Pentachlorophenol ••••••••••••••••••••

Tr ichl oroethyl ene ••••••••••••••••••••

2,4,6, Trichlorophenol •••••••••••••••

1,2,4, Trichlorobenzene ••••••••••••••

ppm0.1 + 0.05

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

<0.05 ppm

. .' \~.....

. : ~.-

• • • • • • • • • •• • • • • • • •

• • • • • • • • • • • • • • • • • •

· " ......•...

..•...

':-'.

"; " .:'

302727

1,2 Dichlorobenzene

1,3 Dichlorobenzene

1,4 Dichlorobenzene

1,1,1 Trichloroethane ••••••••••••••••

Methyl~nechloride •••• ~ •••••••••••••••

Tetr achl oroethyl ene •• ~,.'••••••••••••••

, .-,.:'
~ .....

, . ,.'

'.. ' .1.';;,."

•
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'. 'Januar y 5, . 19 S7

(continued)

Wacker Siltroni~ Co~p.

'r~~"t;~r~'<

" :":·.';-i~-~~~~}F':~;~r;:::; -,...
",-' Ana1y sis:

". ":.

••••
- ...,:..

. .'." , .

. .;.
"'~"".l!':: •

.',"',:'

Phenol •••••••••••••••• ., •• '"w ••••• , .••••

.... .

Nitrophenol •••••••••••••••••••••••••

1,1 Dichloroethylene •.•••••••••••••••.

Isophorone •••••••••••••••••••••••••••

'Toluene ••••••••••••••••••••••••••••••

<0.05 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

<0.5 ppm

...... '.' ' .

....................... ~ ...

4 Nit ro phen0 1••• ~ • H ~' •••••••

2

Napthalene

Anthracene

Ethylbenzene •••••••••••••••••••••••••

1,2 Oiphenylhdrazine •••••••••••••••••

Sis (2-ethylhexyl) Phthalate •••••••••

Di-n-butyl Phthalate •••••••••••••••••
" .

B~tylbenzyl Phthalate ••• ~.~ ••••••••••

•

'., .

".... '

. ..', ...

'.~ +.

..•.
';:

" ... ~ l

.' ~. .~

Respectfully, <:
NORTHWEST TESTING LABORATORIES,

..~;. • ..W

:<> .. Ihtttn-tku
Howar'dHOlmes _ -, .:.: '.
Assistant Superyisor~ ~hemistry

INC •

.-'
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• To

From

Date

Materials Characterization & Applications Staff

Warren Miller

03/04/87

Re HF Procedure Changes
RECEIVED

M~r\ 4 1987

•

In light of yesterday's HF spill, I ha~~~7£N~ change in
several of our lab procedures. Effective immediately, ANY pro­
cedure requiring the handling of HF includes the following:

1) Turn on the Main HF valve (on the wall behind the
station).

2) Access the HF in the individual station as needed.
3) IMMEDIATELY after obtaining the HF, turn off the

Main HF valve.

Note: The valve in the back of the MOS station will be
kept closed as an additional precaution.

The purpose of this change is to minimize the time that the
Main HF valve is open. By doing this, even if our stations have
a major leak, HF loss will be minimal. There are signs located
above all HF access points to remind you to close the Main valve.
If you should find the valve left open, please report this to me
as soon as possible.

For future reference, the following procedures and steps
were affected:

fl105-006
105-011
105-014
105-015

Glassware Cleaning steps
Tube Etching (HF) Procedure
Secco Etching Procedure
Modified Secco Etching Procedure

3.1-3.3
2.3.3-2.3.5
4. 1-4.3
2.2-2.4

•

The seriousness of this situation must be stressed. Spills
,.as catastrophic as this one cost the company a considerable sum

(yesterday's spill was conservatively estimated at $1000). This
does not include the liabilities for exceding the EPA limits for
Fluorine. We cannot have any more accidents.

Please contact me if you have any questions. Thanks for
your time.

cc: Bob Graupner
BiLl c.Dy son__

CtLl1ST~.Y-_'1' i Iso n,.1
Greg Carr
files
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GRACE Dearborn

WACKER SlLTRONlCS
PORTLAND OREGON

September 30, 1992

TO: J. Linden, T Rothchild.

Subject: Cloudiness in the WAD

Dearborn Division

W. R. Grace &Co. - Conn.
1300 EstherStreet
Suite 200
Vancouver, WA 98660

(206) 693-9936

FROM: S Cohen

1. Testing of the 2nd and 3rd stage of the WAD on 9/27/92
showed near neutral LSI ( +0.1 ) which indicates minimal
post precipitation from the sand filters. The operators
informed me this is normal on Monday, with minimal need to
neutralize fluoride. We can discontinue feed of 874 on
Saturday night until the time when heavy CAD flows begin.

2. We were informed on the mixing of the D.l. water
regeneration streams to the WAD 2nd stage and the now cloudy
appearance of this stream along with the shortened cation
and anion runs.

A. With the mixing of well water to Bull Run water this
is expected. The hardness is now 5 to 10 times normal Bull
Run water and you can expect 70 to 80% less through put.
Increasing the acid ( Ibs/ft 3 ) will increase through put on
the cations. { Greater details can be supplied if desired}

B. The precipitation or cloudiness can be from two
sources.

1. The increased hardness cation load mixed with anion
regenerate will precipitate as calcium carbonate in the high
pH solution.

2. The increased hardness on the cation may require two
step sulfuric acid regeneration and may be calcium sulfate.
If this is taking place the event of calcium sulfate
precipitation in the cation resin itself will soon take
place.

Either mechanism this cloudiness is precipitation of
hardness on mixing with the caustic stream.

( ( ( ( (
\.
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Possible solutions would be:

A. Take this stream through the CAD circuit so the
precipitated hardness can be removed in the lamella/sand
filter combination.

B. Addition of 874 at 5 ppm to the cation regenerate as it
mixes with the anion stream.

We can provide further information with a full investigation
of the ion exchange regeneration area.

3. If the boiler feed water is not 0.1. the changes in Bull
Run water will have some adverse affects on boiler water
quality and need for increased condensate treatment.

4. The chemical changes in Bull run water should improve
properly designed cooling water treatment programs as the
make up water is less corrosive and should be~asy to
control for deposition.

( ( ( ( (
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WATEI~ AND ENEI~GY "
MANAGEMENT PROGRAM

( ( D[~a Sheet

o Dearborn Consulting Service Report

ATTN: _

COPYTO: _

DATE: 9- ?-J - ) L.COMPANY: -....;;....,\,-.-:...;~'o-----_---
ADDRESS: ---'- _

SYSTEM(S): ---'~..L....:....-=- --,-- _

RESUlJS OF TESTS CONDUCTED

TEST DESCRIPTION I~PIPI< .f IJ- t( oM 7orr4J fp/l1.

SAMPLE\CONTROL ...,.-~ 6~ 1"If fI 'P ,t1 (flf t.s.r: PJ<-( CJ:J-j JYJ¥

tvl1u J"b 'rooo /10 0 60 7,f "'01 .. os ,IS 1,5'

tJ~,~ 3'\.~ /000 1(0 ;)~S'" /1o 0 qo 7, '1 -r, I /o s ,3 ;Z ,,0
'-

BOILERS COOLING TOWERS

STEAM PRODUCTION

% BLOWDOWN

FEEDWATER DEMAND

% CONDENSATE RETURN

DISPERSANT CONe.

DEAERATOR of I PSIG

RECIRCULATION RATE

D.T

EVAPORATION RATE

CYCLES OF CONe.

BLEED RATE

MAKEUP RATE

CHEMICAL USAGE/INVENTORY CONTROL

PRODUCT

CURRENT DAILY USAGE

c~,

AOJUSTED OAILY USAGE

PRESENT INVENTORY

INVENTORY DAYS

DEARBORN SERVICE CONSULTANT

5-352 '

GRACE [)earbnrn
DC. orn Division (, ,~, Grace & Ca( ,nn" 300 ( "see Stree( e Zurich, IL60( (
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oro: 'roen t"kCue
~'Jf2n~y Lindi:-?n

4 E'ep 92

SUBJECT: Bioclean 103A (membrane Soap) Affect on WWTP TE'S

FROM~ Facilities Chemist/Thomas J. Rothschild

1. On l.>Jt~cjnE·!:;di:lY, 26 {-1UgU~,t. f.f2, Tt"I€'~ CE c ornp o si toE' !i:,ampl e ,~hOltJf'::'d cl
very high TSS (52 mg/L).

2. The RO membranes had been soaped t.he previous night.. The
soaping discharge has been extremely dirty fer about the last
2 - 3 weeks because the city water source has been changed to
approximat.ely 50% well water.

3. This very dirty discharge must be directed to the CAD or OWW,
but certainly not to the WAD. The WAD system is capable of
only pH adjustment. The WAD system is incapable of any
pl~ecipitation.

4. I did testing t.o see if the Bioclean 103A, by itself,
(without any dirt) would affect CE TSS and Fluoride. I used
a concentration of 25,000 mg/L Bioclean 103A.
a,l CAD Reaction Tar1k InfllAent:

1) TSS ~

a) without soap~

b) ~·Jith SOi:if.i~

2) FIUOY"idE':

16.0 mg/L
1Ct.O mg/L

a) without. soap: 1200 mg/L
b) with soap~ 1350 mg/L

b . CP,D Rf2i:lction Ten k Effluf.'"nt~ (oi;f t.he t.op o,t: t:hF.:: tank)
i : 'rss ::

11.6 mg/L.
20 mg/1....

o , O~:; mg /L.
(1.06 11"19/L..

a) ~'Ji thout ~:;Oi:IP ~

b) with ssoap e
2) FluoY"ide:

c:\) ~'Ji t.hout soap:
b) ~'Ji th soap:

c: • F\OD I ~'Jcl t. f,'t"' ~

1) !:::'l ucw i elf:::
a) without. soap:
b) !;,Jith SO<:IP:

1 f.f~5. 5
::ilSin5

mg/L.
m~,)/L.

5" At this high concentration of 25,000 nl~/L the Bioclean 103A
did have an effect on both the the TSS and the Fluoride.

6. I t.hen did the following calculations to determine the actual
concentration of the Bioclean 1(13A that would be found in the
system as it. would be diluted.
a. Initial Bioclean 103A make-up:

1) 4~5 Lb s Biocle;;:"n l():~;;r-i int.o 22~5 gallons H20. 14,0 0 0 ~fY'('l

2) 225 9allons H20 X 8.34 Ibs/gallon - 1876 Ibs H20.
b. Through WAD syst.em~

1) Forwarding Sump: 5000 gallons X 8.34Ibs/gallon

scoEPA00029087



.... 41,'7001b~:;

2) WWTP Tanks: 3 X 15,000 gallons X 8.341bs/gallon
.... S7~;, 000 1b s.

3) 45lbs I 1876lbs I 41,7001bs I 375,000lbs
... :I. • ~.:; ~.: E -_. 1. 2

4) 1.5 x E-12 X 1000000 - 0.0000015 - 1.5 ppt
c. Through CAD system:

1) Forwarding Sump: 5000 gallons X 8.341bs/gallon
-- .<.l.1.!,700 lbs;

2) WWTP Tank: 18,000 gallons X 8.34lbs/gallon
._. 1~.:=;0,1:?0 IIJS

3) 45lbs I 1876lbs I 41,7001bs / 150,1201bs
_. ::::~ II 8 ;.~ l:: w_ 1. :'2

4) 3.8 x E-12 X 1000000 - 0.0000038 - 3.8 ppt

7. At these very small concentrations (.1..5 ppt and 3.8 ppt) I
doubt that the Bioclean 103A would have any testable effect
on the CE with regard to TSS or Fluorides.

8. However, it is possible that the dirt and slime washed off the
membranes through the WAD system (where there is no
precipitation treatment available) would affect the TSS at the
CE·: •

scoEPA00029088



GRACE .Dearborn

August 26, 1992

Wacker Siltronic Corporation
P.O. Box 83180
Portland, OR 97283-0180

Attention: Mr. Jeny Linden

Dearborn Division

W. R. Grace &Co. - Conn.
1300 Esther Street
Suite 200
Vancouver, WA 98660

(206)693-9936

Subject: Post-precipitation and Canyoverin the WAD Circuit

Dear Mr. Linden:

There is concern about carryover of visible particles from the lamella separator to the
sand filter. The particles are visible as they are flocculated and large enough to be
observed. With the discontinuation of polymer (Aquafloc 477) the particles will be
smaller and may not be as readily visible but will probably be in greater pounds per day
or loading to the sand filter.

The carryover, as you have indicated, is more a case of hydraulics than chemistry. Re­
piping the backwash surges to the head tank, versus the present, to the lamella, will
reduce these surges and lower the carryover.

On the concern of post-precipitation after the lamella, the water chemistry indicates you
are having calcium carbonate precipitation. The Langeliers index shows this water to be
+ 1.9 to +2.1 which is definitely scaling, or easily forms calcium carbonate scale.

The high calcium ion (lime addition) in excess of 1000 ppm is the direct cause of the
scaling tendency.

There are two recommendations we are making to control this scale problem:

1. Add the lime toward the bottom of the weak acid drain reaction vessel. This will
allow greater mix time for the calcium fluoride reaction and allow you to operate at a
lower residual of lime. (The lower the total calcium ion concentration, the less scaling
in the water.)

2. We also provide a sequestering agent to stop the precipitation of calcium carbonate.
Dearborn 874 at 5 to 10 ppm will keep the calcium carbonate in solution and stop the
scale buildup after the sand filters in the WAD system.

The Dearborn 874 is permitted for use in cooling water systems and allowable for
discharge on most permits. We have included the product brochure and MSDS so you
can check if this meets your discharge requirements.
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August 26, 1992
Wacker Siltronic Corporation
Page 2

The Dearborn 874 is $1.69 per pound in 55-gallon drums, net weight 498 pounds, or
$1~67 per" pound in lSO-gallon returnable Dear-Pale, totes, net weight 1,656 pounds,
EO.B. Vancouver, WA

The use rate will be 7.5 ppm, or approximately 16 pounds per day, on a flow of 260,000
gallons. We can set up a feed system using the 4-10 milli-amp signal from the flow meter
to control pump speed and chemical addition.

I will call you in the next few days to discuss this letter and our initial jar testing on a
replacement anti-foam product which will reduce your operating costs.

Yours truly,

DEARBORN DIVISION
W.R. GRACE & CO.-CONN.

Stephen A Cohen

SAC/ss

cc: Mr. Tom McCue
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CHAIN OF CUSTODY RECORD

r-----.-----------~------------.--------------~---- ,,.:..f!.,...:, '--.•'-,-.., ~
@ PACIFIC 9405 s.«. Nimbus Ave.
~ ENVIRONMENT.'A. Beaverton, OR 97005 .

nL (503)644-0660
~ LABORATORY INC. Fax (503) 644·2202

COMPANY \'J c\.ck eo{"" .Sl \\-v-c-"'!'C V"''f>
PROJECT MANAGER _l<eYl± rv1. o..-yfW
COLLECTED BY \~c-""""l'~ '3'. ~c\\.->v~~\(l

COMMENTS

PROJECT NUMBER

P.O. NUMBER

SAMPLES RECEIVED AT 4°C I!I"YES u NO

SAMPLES IN APPROPRIATE CONTAINERS ~ES o NO

LAB PROJECT NUMBER

RUSH 0 YES ~~O

PROVIDE VERBAL RESULTS rrlES o NO

PROVIDE PRELIMINARY FAX RESULTS o YES ~

PROVIDE FINAL FAX RESULTS ~ Cl NO

ANALYSES TO BE PERFORMED
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NO.

SAMPLE
1.0. DATE
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TIME DESCRIPTION

MATRIX -g '"~
u.C/) ~ c .~

., 0 '" ~offi .S ::;; al
'0a:z 0 (; a; Q; .,.

~~ G~ ~@ 810 ";0 " 0 rooa: a:
~e

~w u,
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W w =7e '?e "0 ,0
x:5 "0-' t;: J: ::2Z ~~ oiL

~~
0>00

<5 I- :::>0 Ia: Ia: Ia: Gu W(\j 0-
0.« 0.« 0.« roo

C/) ~ 0 zo f-O f-O f-O :=0 I(!) f-" ~g I",

X ,t\
REMARKS

REj.!.NQUISHED BY", _ oil C\ ) ~ \
-J~'~.\~
RELINQUISHED BY COMPANY

DATEfTlME / R} CEIVED/V/

l-\1-'\ \ \ 4--1Q (~J AlJflt/l1/ tJ!zJ)
DATEfTlME FifECErvE'c1 Byl 'J!'-'"

. I C MPANYL

RELINQUISHED BY COMPANY' DATEfTlME RECEIVED BY COMPANY
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WACKER SILTRONIC MATERIALS CHARACTERIZATION LABORATORY

SEM/EDS/SIMS REPORT FORM

:1.960

TYPE OF ANALYSIS~

REQUESTED BY~ Leigh-Ann Cimino

ANALYSIS BY~ Tim Simpkins

EQUIPMENT SETTINGS: 20 KEV
30 MA emission current•

PURPOSE OF ANALYSIS:

SAMPLE IDENTIFICATION:

Determine nature of sludge contamination

A: clarifier sludge from 6-25-89
B~ clarifier sludge from 6-26-89

•

FINDINGS: SEM analysis of the two samples show sample A to be
made up of the bodies of dead diatoms, while sample B is
amorphous (photos :1.&2). EDS analysis shows the diatomaceous
sludge (A) to have a higher concentration of Si, lower
concentration of Ca and has Fe versus the amorphous sludge B
(plots H~:~).

CONCLUSIONS~ It looks like the diatoms in the system were
suddenly killed off sometime at or immediately before 6-25-89 (by

the !--iF 1 (?Ed·::'?) • D/~-hno.c-wS ear-ftJ is applied 1D..~ dro(Y)
\J\ IdI. picks op~ cari[1e/ 9V;;f - lit.

1
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MATERIALS CHARACTERI ZATI ON

SE!'l Analys is

Da t e : G- ;;-q - <r1
t I I

Ti t l e : SluJ;1e. A -f'rV M G- r)-rJ

Pho to : .1-

Te st Numbe r: Iq(P 0

Ope r a t o r : 1 \3

Commen ts :
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[WACKEITI

MATER I ALS CHARACTER IZ AT ION

SEt-I Analysis

Date : G- yq -C(t{

Ti t l e : S III d9c I' f3 II f rr m 6-» G- r1

Photo : ?-

Tes t Numb e r : Iq (; 0

Ope rator: T \S

/

Comment s:
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SURFACE ANALYSIS INCOMING MATERIALS £QRM

TEST NUMBER: / q &o
STR NUMBER (if any):

/' DATE: ia /29 I~

REQUESTED COMPLETION DATE AND TIME:

• SUBMITTED BY: Let -An" DlY\lf\O Ulx- Rick Gar'.€Py)
EXT:

ADDITIONAL REPORTS TO:

DO YOU WANT THE SAMPLE RETURNED:

~GESTED ANALYTICAL PROCEDURES:

~ SAMPLE IDENTIFICATIONJ(ORIGIN OF MATERIAL) AND PROBLEM:

A-: Clari.per slud~ eol\eded -PeOl") dl)l'1PS-k, 10 128

-+he Operh-to\ d~~ dOLOn -b +c~ and (eCAC h
--the, sh0~ wh101 Co.nle ott~ d\l)rY\ Co 12.5

• b: 3\\ldj.Q..- Which se:tHee! otrrof e-lar;f.ie( e-\2t\vent ~;;'i"J,.\ples
tDUeCkd Co' Zlo
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p .~ TO RICK GARIEPY

FROM JEHNY LINDEN9~l

• SUD,l

DATE

HIi' ACID LEAK

6\27\89

•

The following is a summary of the events that took place on Jun~

1989 concerning the high quantity of HF acid sent to the WWTP

At about 0930 the CANT pH dropped from 9.3 to 8.8 and the reset
on the c on t.r-oLl e r wa:::~ r a ts ed and that brought the pH ba ck up to
9.4

At 1000 the clarifier water samples were pulled and found to have
a pH of 9.S.The w0ter looked clean going over the weirs

Fo r the n e x t five hou r-s t.he r e was a gradual trend down in the
CANT pH from 9.3 to 8.0 (see stripe chart WWTP)

At 1400 the clarifier pH was 9.3 and the water was still looked
clean going over the weirs

At 1400 the operators started looking into a possible acid leak
or dump from process as well as a possible problem with the lime
delivery system

Operators checked with production found nothing abnormal going on
so they started to check out the WWTP

At 1800,lime was being used in large volumes so the off going
shift got ready for the on coming shift. At this time the
clarifier was starting to show signs of the heavy lime use
(white pin floc appeared to be floating in the water)
(NOTE)

From 1500 to 1900 one operator was working on keeping the lime
system charged and restocking the lime deck while the other
operator was checking on all acid users as well as checking on
the other principle equipment for the plant
(RO,s, boilers, chillers, cooling systems, and air system)

At 1915 the clarifier looked a bluish white and had pin floc
going over the weir to the river. Flow out of the clarifier was
between 40 and 70 gpm. pH was 9.2 with the CAD storage tank
at 90% of its capacity

(NOTE)
Night shift continued checking for possible causes. The CAD tank
pH was 3.0 to 3.5 which is normal. The clarifier pH was 9.4 the
flash mix pH was 9.0 to 9.4 two different pH meters were used

•
to make sure that both meters were the same. Operators then called
on the production maintenance tech. to help locate the problem.
Security was also contacted to find out what areas were working.
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•
Night operators then went out an checked acid storage, acid etch,
quartz cleaning, all of EPI, all the labs, and any other acid user they
could think of but there was nothing found to be out of the normal.

Because they could not find an acid leak they went back out to the
treatment plant and started to do more checking out there.

At the WWTP the operators found that the CANT tank lime line may
not have been working right so they pumped out the tank and found a
brown clay that was hard and coated the lower part of the tank as
well as blocking off 50% of the lime line. The lime line was cut
above the blockage and put back on line.

At 2150 the night operators called me and informed me of what was
going on and what they had done up t6 that time. I told them to
keep looking and to do the best they could and to call back if
they could not get it under control. At that time the pH was
under control but the lime use was high.

At 0200 6\26\89 night operators went into the plant and checked
the production areas again

At 0300 the CAD reset on the controller was up to 80 and they had
added 2500 lb. lime. A maintenance tech and a maintenance supervisor
were contacted and asked to help locate the leak .

• At 0430 I was called again and told that the leak had not been
found and things were' starting to look bad at the WWTP. I then
told them I would be right in.

At 0500 the maintenance tech and supervisor found a bad valve Qn a
oxidation lab wet bench. A valve up stream was closed off to stop
the flow.

at about 1400 the water going over the weirs to the river started
to look cleaner but was not back to normal

The guards take readings on the acid tanks at 0800 every morning.
After looking at their logs it showed a loss from the tanks of
33cm which with the help of Rick GariepY,the HF reduction was
found to be 1452 gal. After going back over the strip
charts at the WWTP, it looks like the valve started leaking at
about 0100 6\25\89 and the leak was stopped at 0500 6\26\89 that
works out to be 1.1 gallon per minute which is a small amount to
find when it is going down the CAD drain.

The following are the results of the samples that were pulled
during the leak .

•
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CAD storage tank fluoride count

• date time ppm

6\25\89 1925 7250
6\26\89 0030 900
6\26\89 0830 3750

0930 3000
1030 2150
1500 1025
1700 700
1920 500

Clarifier fluoride and tss counts

date time fluoride ppm tss ppm

6\25\89 1925 3.9 not done
6\26\89 0030 4.9 1608

0120 18 66.5
0430 13 65
0830 6.7 8676
0930 6.3 3880
1030 9.4 8248
1500 4.8 126• 1700 3.1 7.0

CE fluoride and tss going out to the river

date time fluoride ppm tss ppm

6\26\89 0030 4.7 434
0830 5.0 1948
0930 5.0 2212
1030 5.2 1947
1500 3.1 60
1700 3.4 42
1920 13 23

The average for the fluoride out to the river is 5.62 which is
below the permit limit of monthly average 6 ppm and a daily max
of 12 ppm

The average for the tss out to the river is 943.61 which is
above the permit limit of 15 ppm monthly average and a daily
max of 30

cc

•
J Oh n Pittman
Jerry schaeffer

Murray Tilson
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July 2, 1987

Mr. George Davis
Field Representative
Northwest Region
Department of Environmental Quality
811 S.W. 6th Ave.
Portland, OR 97204

Dear Mr. Davis,

Spill Incident Report of 6/25/87

Wacker SlItronlc Corporation
P.O. Box 03180
Portland, OR 97203
7200 N.W. Front Ave.
Portland, OR 97210
Phone (503) 243-2020
TLX4970339
FAX 503-226-0052

As per your telephone conversation with Greg Carr of our company
earlier this week, the following will serve as a follow-up report
to an incident on 6/25/87.

At approximately 1 am on 6/25/87 an OWW drain line in the south
yard plugged up quite sUddenly. This caused wastewater to back
and run across the gravel yard onto the main roadway crossing
the plant site. From th~re the wastewater drained into a .
stormwater catch basin and eventually discharged to the Wil­
lamette River through our Combined Effluent pipeline.

This wastewater was from the OWW drain system and consisted of
mainly a very weak concentration of detergents. The flow was
estimated at 3 to 5 g~m and the pH was measured as neutral (pH
of 6 to 9). The overflow was finally diverted into the OWW drain
system at 10 am that morning. This resulted in a total dis­
charge of approximately 2,000 gallons through the river outfall
throughout the duration of the incident.

The repairs were made and the system was again operational
later that day. Please call me at 243-2020, extension 301 if
you have further questions regarding this incident.

Very Truly Yours,

WACKER SILTRONIC CORPORATION

33---EMurra M. Tilson, P.E.
Envir nme tal Manager

MMT:wk

cc: Harry Schmid
John Pittman
Greg Carr
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June 30, 1987

Mr. George Davis
Field Representative
Northwest Region
Department of Environmental Quality
811 S.W. 6th Ave.
Portland,OR 97204

Dear Mr. Davis,

Wacker Siltronic Corporation
P.O. Box 03180
Portland, OR 97203
7200 NW. Front Ave.
Portland, OR 97210
Phone (503) 243-2020
TWX 910-464-4777
FAX 503 226-0052

•

•

As per Schedule Ci, Item No.1, of our NPDES Waste Discharge
Permit (Permit No. 100286) I am SUbmitting the results of our
findings after. performing a detailed review of our waste water
treatment system.

This review consisted of defining our design capacity of all
system components, a review of· our current and projected loading
over a 5 year period and recommendations and time lines
necessary to insure that improvements are made in a timely
manner to maintain our required treatment efficiency.

Please call meat 243-2020, extension 301 if you have any
questions regarding this study.

Very truly yours,

WACKER SILTRONIC CORPORATION

=1"": ::----­
~;1:;iI son, P. E•:::--::..
Environmental Manager

MMT:II

Enclosure (1) Wacker memo titled "WWTP Capacities" dated
6/15/87.

cc: John Pittman (wIatt)
Greg Carr (wIatt)
Mike Pilkington (wIatt)
Larry Patterson, DEQ (wIatt)
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TO: Murray Tilson

FROM: Greg Carr ~~~
SUBJECT: WWTP Capacities

DATE: June 15, 1987

REcentED

JyN 1 G; 19187

I Scope

As required in our NPDES permit, schedule C, item 1 I have
surveyed the WWTP (Waste Water Treatment Plant) for
hydraulic capacities and treatment system limitations.
This report summarizes my findings concerning all these
systems.

•
II Weak Acid Drain System (WAD)

The WAD system handles the major hydraulic flow through the
plant. PH control is the only treatment of this stream.
The pH control system has been upgraded from the original
single-stage acid/base neutralization to a two-stage unit.
No further modifications to the pH control system are
anticipated over the time period of this NPDES permit as the
existing controls have sufficient capacity to neutralize the
anticipated levels. The system will have to be
hydraulicially modified to accommodate-the anticipated
increase in wastewater flows.

Table 1 WAD Design vs Actual Flows - GPM

Design Present Condition 1991 Condition

Avg. Flow 45 200 320
Max. -Flow 230 260 420

Table 2 WAD Upgrade Schedule

•

Date-

Early 1988

Early 1988

(Flow)

250 GPM

250 GPM

Action

Increase forwarding pump capacity
by increasing pump speed to
3600 RPM

Increase line size and level
control valve to 4" between
storage tank and Neutralization tank

SCOEPA00029103



,..

• WWTP Capacities
Greg Carr
Page -2

III Organic Waste Water System (OWW)

This system handles the wastewater streams containing
organic materials that contribute to BOD of the effluent;
It also contains suspended solids from various operations.
Ph control is the only treatment of this system. The pH
control system has been upgraded from the original single ­
stage acid/base neutralization to a two-stage unit. No
further modifications to the pH control system are
anticipated over the time period of the NPDES permit due to
the buffering effect' in the existing mix of wastewater. The
system will have to be hydraulically modified to accommodate
the anticipated increase in flow.

Table 3 OWW Design vs Actual Flows - GPM

•
Design

Avg. Flow 54
Max. Flow 195

Present Condition

80
120

1991 Condition

120
170

Table 4 OWW Upgrade Schedule

Date

Mid - 1989

(Flow)
.

150 GPM

Action

Enlarge existing
discharge line from
Neutralization tank to
meter vault 1 from
4" to 6" to accommodate
increased flow.

•

IV Concentrated Acid Drain (CAD)

The CAD system handles the waste acid and rinse water from
acid-using processes. It is especially designed for
Hydrofluoric Acid (HF). It treats the water with lime
neutralization which also precipitates the fluoride,
removing it from the wastewater. The actual physical
removal is done in the clarifier, described in Section V.

The system appears to have adequate capacity far increased
water flow and acid usage. It has adequately handled spills
of acid amounting to ten times the current loading without
excessive pH problems. No further modifications to the pH
control or hydraulic systems due to increased flows are
anticipated'during the time period of the existing NPDES
permit.
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WWTP Capacities
Greg Carr
Page -3-

Table 5 CAD Design vs Actual Flows - GPM

Avg.
Max.

v

Design

17
55

Clarifier

Present Condition

30
45

1991 Condition

40
56

•

•

The clarifier handles the CAD after it is neutralized, and
the Silicon Waste Water (SWW) from the grinding operation.
The inorganic flocculent (alum) and pH control systems
have been upgraded since original construction and the
clarifier performance has been greatly improved. No
physical modifications to the system are anticipated
during the time period of the existing NPDES permit, but
the floccultion agent may have to be changed or increased
to produce a denser flocculation. As flows increase, the
average upflow rate of the clarifier increase, making it
necessary to settle the solids faster. This may occur
during peak flow conditions toward the end of the current
NPDES permit period. No definite plans can be developed
at the present time.

Table 6 Clarifier Design vs Actual Flows - GPM

Design Present Condition 1991 Condition

Avg. 88 50 74
Max. 265 100 150

VI Concentrated Caustic Waste (CCW)

The CCW system handles the waste caustic from various
etching operations and the nitrous oxide scrubber (NOX)
blowdown. In addition it has been modified to handle
the waste caustic generated during the ion-exchange
res in regeneration of the Deion i zed Water system •. This:::::::,
waste caustic is used to neutralize the WAD and OWW
systems when they become acid. At other times it is
disposed of by neutralization with sulfuric acid in the
OWW system. The system has adequate hydraulic cap~~ity

since the major volume load occurs during the
regeneration of a particular resin bed.· This
regeneration load will not increase in volume in the
future, although it may occur more frequently i.e.
every two weeks instead of three weeks.

'- ..-----..-- ...-.~-- ••..•.-.~-.-.-.-__~_...... ...,..__ "'__~._ ......,..._'r_'··
-
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Design Present Condition 1991 Condition

Ave.
Max.

.8
50

3
40

3
40

VII Silicon Wastewater System (SWW)

Table -8 SWW System Design vs Actual Flow - GPM

The silicon wastewater system (SWW) handles the waste water
generated in the grinding operation. Originally the system
also handled the wastewater from the slicing operation but
this wastestream was diverted to the OWW system to reduce
the BOD of the combined effluent to the Willamette River.
This system has sufficient hydraulic capacity to handle the
anticipated flows through the time period of the current
NPDES permit. The system does no pH or chemical control.

• Ave.
Max.

Design

71
210

Present Condition

50
65

1991 Condition

74 GPM
96 GPM

VIII Epitaxial Scrubber Waste (ESW)

The EPI scrubber waste currently is discharge as-is into the
WAD system~ It is anticipated that this waste stream will
greatly increase in flow and chemical demand over the time
period of the current NPDES permit. It is apparent that a
point-of-generation neutralization system will be necessary
to keep the pH of the wastewater in the WAD system above
2.5, which is the lowest practical limit for the WAD system.
It is anticipated that this treatment unit will be necessary
before June 1988. The design for this treatment system is
currently not finalized.

Table 9 Epitaxial Scrubber Waste (ESW)

•
Flow

Design (1985)

16 GPM

Present Condition

30 GPM

1991 Condition

100 GPM
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TO: Murray Til~on

FROM: Greg Carr ...JJ f;"v../
SUBJECT: Alternatives to Wastewater BOD Tests

RECEIVED

FEf3 1 8 1987

DATE:

SUMMARY

February 17, 1987

•

•

As requested by the DEQ in the new NPDES permit, Chemical Oxygen
Demand (COD) and Total Oxidizable Carbon (TOC) were evaluated as
replacement tests for the normal 5-day Biological Oxygen Demand
(BOD) test. It appears there is little correlation between BOD,
TOC and COD in the combined effluent stream which is discharged to
the Willamette River. These two tests (TOC & COD) are not
suitable replacements for the 5-day BOD test.

DETAILS

Combined effluent samples were split three ways, and TOC and COD
tests were run on same samples as the normal BOD tests. Samples
were split from August 1, 1986 to December 29, 1986 for a total
of 20 samples. The BOD's were done on the standard 5-day
incubation method, with oxygen measured by Winkler
Titration. TOC was measured on the Ionics 5900 TOC
monitor, and COD was measured by the in-vial digestion
and measurement by a Hach DR3 monitor.

The plots of BOD vs COD (Appendix 1) and BOD vs TOC (Appendix 2)
are attached. The data is quite scattered, and show no valid
correlations. The COD data from the Hach meter is also of
questionable value since the method has an inherent error of 5ppm
(3% of full scale). The actual tabular data is attached as well
(Appendix 3).

GEC/md

~_. ---_ ..._~--- ----
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Appendix 3

BOD - COD - TOC DATA

DATE BOD COD TOC

8/01/86 4 10 1.25

8/08/86 4 10 1.27

8/15/86 4 15 1.07~

8/22/86 3 10 0.96

9/05/86 3 15 1. 74

9/12/86 4 12 1.12

9/19/86 5 10 1.64

9/26/86 8 13 1.81

10/03/86 7 10 1.66

10/17/86 7 15 1.26

10/24/86 5 12 1. 53

10/31/86 11 15 2.98-----

• 11/07/86 8 10 1. 94

11/14/86 15 15 2.02

11/21/86 4 12 1. 94

11/26/86 14 20 1.72

12/05/86 13 15 2.01

12/1V86 16 15 1.52

12/19/86 4 12 1. 78

12/29/86 14 15 1.22

•
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IWACKERl[s I LTRO NI cl

FAX

2004-April-16

To Elliot Zais

From Jim Claxton

Fax 503-229-6957

4 Page(s) incl. coversheet

Reference Additional Analytical Testing for NPDES Renewal

Hi Elliot

A
'.· '~
.~ .
.~. Here the results from Coffey. Call me ifyou have any questions.

jim

~
I
~ .
-j<,

JIM CLAXTON
ENVIRONMENTAL ENGINEER

Siltronlc Corporation
7200 NW. Front Avenue, MIS 30
Portland, OR 97210-3676, USA
Tel. 1-503-219-7313
Fax 1-503-219-7599
jim.claxton@siltronic.com

SCOEPA00029111
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TomRothschild
- WackerSiltronic

7200NW Front Avenue
Portland, OR 97210

Sample Information

Page 1 of3

Report Date: 04/16/2004
JobNumber: A40401AZ

PWSID:
PO Number: 4500075102
Project No.: 31

ProjectName: Annual 351O-2C

Laboratory Sample ID
A40401AZ-l

Field Identification
04-31-CE-C

Matrix Collection Date Collection Time
Water 04/0112004 0730

Analytical results are on the following page(s).

Sincerely,

Technical Services

The data submitted in this reportis for the soleand exclusive use of the above-named client. All samples
associated with the work orderwill be retained a maximum of 15daysfrom the reportdate or until the
maximum holdingtime expires. All results pertainonly to samples submitted.

Thank you for allowing Coffey Laboratories to be of serviceto you. Ifyouhave questions or need
furthet assistance, pleasedo not hesitate to call our Customer Services Department.

TS/atc

"

4/16/2004

--SCOEPA00029112





.... c;pffey Laboratories A40401AZ
, .

"r~,...r

Thallium NDmgIL EPA 200.8 0.001 mgIL CV

() Tin NDmgIL EPA 200.8 O. mgIL CV
\ Titanium NDmgIL EPA 200.8 0.01 mglL CV

Total Chlorine NDmgIL SM4500-CI-G 0.05mgIL JG

Total Cyanide NDmgIL EPA 335.2 0.01 mgIL MGH

Total Kjeldahl
Nitrogen 1.mgIL 8M 4500-Norg-B 1.mgIL MGH

Total Oil & Grease NDmgIL EPA 1664 3. mgIL NAC

Total OrganicCarbon 6.3 mgIL EPA415.1 0.8 mgIL BAB

Total Phenols NDmgIL EPA420.1 0.1 mgIL JG

Zinc NDmgIL EPA200.8 0.025mgIL CV

NOmeans nonedetected at or above thedetection limitlisted.

4116/2004

Page 3 of3
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iiiiiiiiiiiii Environmental Laboratory SeNices
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BOTHELL • (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/97 09:23

ANALYTICAL REPORT FOR SAMPLES:

Sample Description

97-165 o~\~c..\'
J, \.\: - ""' C '"'"i""

Laboratory Sample Number Sample Matrix

Water

Date Sampled

8/4/97

This report is not complete without attachment A. Attachment A contains results for Surfactants (EPA 425.1) for sample 97-165. The sample was
analyzed by Coffey Laboratories, Inc. 12423 N,E Whitaker Way, Portland, OR 97230.

, .orth Creek Analytical, Inc. The results in this report apply to the samples analyzed in accordance with the chain ofcustody document,
This analytical report must be reproduced in its entirety.

18939 120th Avenue NT, Suite 101, Bothell, WA 98011-9508
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

Page 1 of 11
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NORTH
)CREEK

BOTHELL • (425) 481-9200 • FAX 485-2992
~ ANALYTICAL SPOKANE • (509) 924-9200 • FAX 924-9290

EnvironmentB/ Laboratory Services PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation Project: None Sampled: 8/4/97
7200 N.W. Front Project Number: 97-165 Received: 8/4/97
Portland, OR 97210 Project Manager: Thomas Rothschild Reported: 8/20/9709:23

Total Metals per EPA 600017000 Series Methods
North Creek Analytical - Portland

Batch Date Oate Specific Reporting
Analyte Number Prepared Analyzed : Method Limit Result Units Notes"

97-165 P708034-01 Water
Aluminum 0870185 8/6/97 8/8/97 EPA 6010A . 0.100 0.260 mg/I
Calcium EPA6010A 1.00 94.7
Iron EPA6010A 0.100 NO·

Magnesium EPA 60 lOA 0.100 ·2.47

Manganese EPA 60 lOA 0.0100 0.0420-

Potassium EPA 60 lOA 10.0 81.3
Sodium " " EPA60lOA 1.00 23.5 "
Antimony 0870243 8/11/97 8/14/97 EPA 6020 0.00100 0.00100
Arsenic EPA 6020 0.00100 NO

Barium EPA 6020 0.00200 0.00330
Beryllium EPA 6020 . 0.00100 .NO
Cadmium EPA6020 0.00100 NO
"uomium EPA 6020 0.00100 0;00140
.obalt EPA 6020 0.00200 NO

Copper EPA 6020 0.00200 0.0367
Lead EPA 6020 0.00100 NO
Nickel EPA 6020 0.00200 0.00200
Selenium EPA 6020 0.00100 NO
Silver II'. 8/18/97 EPA 6020 ,~ 0.00100 NO
Thallium 8/14/97 EPA 6020 0.00100 NO
Vanadium EPA 6020 0.00500 NO
Zinc EPA 6020 0.00500 0.0549
Mercury 0870167 8/7/97 8/8/97 EPA 7470A 0.000200 NO

.xorth Creek Analytical, Inc. "Refer to end.ofreport for text ofnotes and definitions.

18939 120th Avenue NE, Suite 101, Bothell, WA 98011-9508
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

Page 2 of 11
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BOTHELL - (425) 481-9200 - FAX 485-2992
.SPOKANE .- (509) 924-9200 - FAX 924-9290
PORTLAND -(503) 643-9200 - FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/97 09:23

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical- Portland

Batch Date Date Specific. Reporting
Analyte Number Prepared Analyzed Method Limit Result Units .

97-165 P708034-o1 Water
Oil & Grease 0870232 8111197 8i15/97 EPA 1664 5.00 NO mg/I
Total Kjeldahl Nitrogen 0870122 817197 8/12/97 EPA 351.3 0.500 NO
Sulfite 0870098 8/5/97 8/5/97 EPA 377.1 1.00 NO
Total Organic Carbon 0870058 8/4/97 8/4/97 EPA415.1 3.00 NO "
Total Organic Nitrogen P708034 Calculation 63.6"

" ,

Notes"

5

.-orth Creek Analytical, Inc. •Refer to end ofreport for text ofnotes and definitions.

{\.C' '<, ':\
\.._~ >A!\tv'\! .

Mary A'IFritzmann Smith, Project Manager 18939 120th Avenue NE.. Suite 101. Bothell. WA 98011-9508.
East 11115Mon1gomery, Suite B, Spokane. WA 99206-4776

9405 SW Nimbus Avenue. Beaverton. OR 97008-7132

Page 3 of II
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~ ANALYTICAL

liiiiiiiiiiiii· Environmental LaboratorySeNices

BOTHELL. (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Anions per EPA Method 300.0
North Creek Analytical - Portland

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/9709:23

0870054 .8/4/97
P708034-01

8/5/97 EPA 300.0
8/4/97 EPA 300.0

Analyte

97-165
Nitrate-Nitrogen
Nitrite-Nitrogen

.sorth Creek Analytical, Inc.

Batch

Number
Date
Prepared

Date
Analyzed

Specific
Method

Reporting
Limit Result Units Notes"

Water
10.0 63.0 mg/I

0.100 0.617

"Refer to end a/report/or text a/notes and definitions.

Fritzmann Smith, Project Manager 18939 120th Avenue N.E. Suite 101. Bothell. WA 98011-9508
East 11115Montgomery. Suite B. Spokane. WA 99206-4776

9405 SW Nimbus Avenue, Beaverton. OR 97008-7132

Page 4 of II
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~ ANALYTICAL

Environmental Laboratory SeNices

BOTHELL. (425) 481 "9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/97 09:23

Analyte
Date
Analyzed

Spike
Level

Sample
Result

QC
Result

Reporting Limit Recov.
Units Recov. Limits %

RPD
Limit

RPD
% Notes"

Batch: 0870167
Blank
Mercury

Date Prepared: 8/7/97
0870167-BLKI
8/8/97 ND

Extraction Method: Metals·

mg/l. 0.000200

LCS
Mercury

Duplicate
Mercury

0870167-BSI
8/8/97 0.00500

0870167-DUPI
8/8/97

0.00510

P708084-02
0.000690 0.000540

mg/l

mg/I

80.0-120 -102

20.0 24.4 2

Extraction Method: EPA 200/3005

Matrix Spike
Mercury

~atrix Spike
.tercury

Batch: 0870185
Blank
Aluminum
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

0870167-MSI P708084-02
8/8/97 0.00500 0.000690

0870167-MS2 P708125-01
8/8/97 0.00500 NO

Date Prepared:' 8/6/97
0870185-BLKI
8/8/97

0.00540

0.00520

ND
ND
ND
ND
ND
ND
ND

mg/I

rng/l .

mg/I

75.0-125 94.2

75.0-125 104

0.100
0.100
0.100
0.1.00

0.0100
1.00.
1.00

LCS
Aluminum
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Duplicate
Aluminum
Calcium
Iron

0870185-BSI
8/8/97 2.00 2.04 mg/I

10.0 10.1
2.00 2.03 ..
10.0 10.3

0.500. 0.482 ..
10.0 9.57
10.0 ·9.92

0870185-DUPI P708034-01
8/8/97 0.260 0.266 mg/l

94.7 95.5
NO ND

80.0-120 102
80.0-120 101
80.0-120 10I
80.0-120 103
80.0-120 96.4
80.0-120. 95.7
80.0-120 99.2

20.0 2.28
20.0 0.841
20.0

rvorth Creek Analytical, Inc. "Refer to end ofreport for text ofnotes and definitions..

Mary AJFritzmann mith, Project Manager 18939 120th Avenue NE., Suite 101, Bothell. WA 98011-9508
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776

9405 SW Nimbus Avenue. Beaverton. OR 97008-7132

Page 5 of 11
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~.ANALYTICAL
iiiiiiiiiiili EnvironmentalLBboratory SeNices

BOTHELL. (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165
Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/9709:23

Date Spike Sample QC Reporting Limit Recov. RPD RPD

Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes"

Duplicate (continued) 0870185-DUPI P708034-01
Magnesium 8/8/97 2.47 2.53 mg/I 20.0 2.40

Manganese 0.0420 0~0430 20.0 2.35

Potassium 81.3 85.1 20.0 4.57

Sodium 23.5 24.0 20.0 2.11

Matrix Spike 0870185-MSI P708034-01
Aluminum 8/8/97 2.00 0.260 2.30 mg/1 75.0-125 102
Calcium 10.0 94.7 104 75.0-125 93.0
Iron 2.00 ND 2.10 75.0-125 105
Magnesium 10.0 2.47 12.6 75.0-125 101
Manganese 0.500 0.0420 0.541 75.0-125 99.8
Potassium 10.0 81.3 93.0 75.0-125 117

vdium 10.0 23.5 33.9 75.0-125 104

Batch: 0870243 .Date Prepared: 8/11/97 Extraction Method: EPA 200/3005
Blank 0870243-BLKI
Antimony 8(14/97 ND mg/I 0.00100
Arsenic ND 0.00100
Barium ND 0.00200
Beryllium ND 0.00100
Cadmium ND 0.00100
Chromium ND 0.00100
Cobalt ND 0.00200
Copper ND 0.00200
Lead ND 0.00100
Nickel ND 0.00200
Selenium ND 0.00100
Silver 8/18/97 ND 0.00100
Thallium 8/14/97 ND 0.00100
Vanadium ND 0.00500
Zinc ND 0.00500

LCS 0870243-881
Antimony 8/14/97 0.100 0.0959 mg/l 80.0-120 95.9
Arsenic 0.100 0.0881 80.0-120 88.1
Barium 0.100 0.103 80.0-120 103
Beryllium 0.100 0.0995 80.0-120 99.5
Cadmium 0.100 0.0935 80.0-120 93.5

North Creek Analytical, Inc. *Refer to end ofreport for text ofnotes and definitions.

18939120th Avenue N.E. Suite 101, Bothell. WA 98011·9508
Easi 11115 Montgomery. Suite B. Spokane WA 99206-4776

9405 SW Nimbus Avenue. Beaverton. OR 97008-7132

Page 6 of II
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iiiiiiiiiili Environmental Laboratory Services

BOTHELL. (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: None

Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/97 09:23

Date Spike Sample QC ReportingLimit Recov. RPO RPO
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes"

LCS (continued) 0870243-BSI
Chromium 8/14/97 0.100 0.108 rng/l 80.0-120 108
Cobalt 0.100 0.105 80.0~120 105
Copper 0.100 0.103 80.0-120 103
Lead 0.100 0.103 80:0-120 103
Nickel 0.100 0.104 80.0-120 -104

Selenium 0.100 0.0766 75.0-115 76.6
Silver 8/18/97 0.100 0.111 80.0-120 III
Thallium 8/14/97 0.100 NO 80.0-120 NR
Vanadium 0.100 0.110 80.0-120· 110
Zinc 0.100 0.0864 80.0-120 86.4

Duplicate 0870243-DUPI P708034-01
• ntirnony 8/14/97 0.00100 0.00100 rng/l 20.0 0

.senic NO NO 20.0
Barium 0.00330 0.00340 20.0 2.99
Beryllium NO NO 20.0
Cadmium NO NO 20.0
Chromium 0.00140 0.00150 20.0 6.90
Cobalt NO NO 20.0
Copper 0.0367 0.0381 . 20.0 3.74
Lead NO NO Ii 20.0
Nickel 0.00200 0.00630 20.0 104 2
Selenium NO NO 20.0
Silver 8/18/97 NO NO 20.0
Thallium 8/14/97 NO NO 20.0
Vanadium NO NO 20.0
Zinc 0.0549 0.0600 20.0 8.88

Matrix Spike 0870243-MSI P708034-01
Antimony 8114/97 0.100 0.00100 0.0911 rng/l 75.0-125 90.1
Arsenic 0.100 NO 0.0925 75.0-125 92.5
Barium 0.100 0.00330 0.105 75.0-125 102
Beryllium 0.100 NO 0.0953 75.0-125 95.3
Cadmium 0.100 NO 0.0943 75.0-125 94.3
Chromium 0.100 0.00140 0.118 75.0-125 117
Cobalt 0.100 NO 0.112 75.0-125 112
Copper 0.100 0.0367 0.144 75.0-125 107
Lead 0.100 NO 0.0958 75.0-125 95.8

.vorth Creek Analytical, Inc. "Refer to end ofreport for text ofnotes and definitions.

!\ \"0. "
\ ~,.-l\ ~/\,'v'?4'

Mary A\fritzmann,Smith, Project Manager 18939 120th Avenue N.E, Suite 101, Bothell, WA 98011-9508 Page 7 of I I
Eas111115 Montgomery. Suite B, Spokane. WA 99206-4776

9405 SW Nimbus Avenue. Beaverton. OR 97008·7132

------ ------~------------ --------_ .._-
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~ ANALYTICAL

iiiiiiiiiiiii EnvironmentIJl Laboratory Services

BOTHELL • (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8120/97 09:23

Date Spike Sample QC Reporting Limit Recov. RPO RPO
Analyte . Analyzed Level Result Result Units Recov. Limits % Limit %

Matrix Spike (continued) 0870243-MSI P708034-01
Nickel 8/14/97 0.100 0.00200 0.111 rng/l 75.0-125 109
Selenium ...

0.100 NO 0.0766 75.0-125 76.6
Silver 8/18/97 0.100 NO 0.110 75.0-125 110

.Thallium 8/14/97 0.100 NO NO 75.0-125 NR
Vanadium 0.100 NO 0.123 .. 75.0-125 ....23
Zinc 0.100 0.0549 0.147 75.0-125 92.1

Matrix Spike 0870243-MS2 P708073~8

Antimony 8/l4/97 0.100 NO 0.0932 mg/I 75.0-125 93.2
Arsenic 0.100 NO 0.0888 75.0-125 88.8
Barium 0.100 0.00810 0.110 75.0-125 102
Beryllium 0.100 NO 0.0905 75.0-125 90.5
~'ldmium 0.100 NO 0.0926 75.0-125 92.6

rrorniurn 0.100 0.00110 0.111 75.0-125 110
Cobalt 0.100 NO 0.104 75.0-125 104
Copper 0.100 NO 0.104 75.0-125 104
Lead 0.100 NO 0.0992 75.0-125 99.2
Nickel 0.100 NO 0.106 75.0-125 106
Selenium 0.100 NO 0.0746 75.0-125 74.6 3
Silver 8/18/97 0.100 NO 0.115 75.0-125 115
Thallium 8/14/97 0.100 NO NO 75.0-125 NR
Vanadium 0.100 0.0110 0.123 75.0-125 112
Zinc 0.100 0.00640 0.0958 75.0-125 89.4

.·;orth Creek Analytical, Inc. "Refer to end ofreport for text ofnotes and definitions.

18939 120!tl Avenue NL Suite 101, Bothell. WA 98011-9508
East 11115 Montgomery Sulte B. Spokane. WA 99206-4776

9405 SW Nimllus Avenue. Beaverton. OR 97008-7132
-_.- - ~ ,..,.0.

Page s.er II
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BOTHELL. (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/97 09:23

Date Spike Sample QC Reporting Limit Recov. RPD RPD

Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes"

Batch: 0870058 Date Prepared: 8/4/97 Extraction Method: Wet Chern
Blank 0870058-BLKI
Total Organic Carbon 8/4/97 ND mg/I 3.00

LCS 0870058-B81
Total Organic Carbon 8/4/97 20.0 22.4 mg/I 85.0-115 "112

Duplicate 0870058-DUPI P708018-01
Total Organic Carbon 8/4/97 ND ND mg/I 20.0

Batch: 0870098 Date Prepared: 8/5/97 Extraction Method: Wet Chern
Blank 0870098-BLKI ,
Sulfite 8/5/97 ND mg/I 1.00

Jplicate 0870098-DUPI P708034-01
Sulfite ·8/5/97 ND ND' mg/I 20.0

Batch: 0870122 Date Prepared: 817197 Extraction Method: Wet Chern
Blank 0870122-BLKI
Total Kjeldahl Nitrogen 8/12/97 ND mg/I 0.500

LCS 0870122-B81
Total Kjeldahl Nitrogen 8/12/97 5.00 3.83 mg/I 75.0-125 76.6

. I

Duplicate 0870122-DUPI P708046-01
Total Kjeldahl Nitrogen 8/12/97 . 'J8.0 18.8 mg/I 20.0 4.35

Matrix Spike 0870122-MSI P708046-01
Total Kjeldahl Nitrogen 8/12/97 10.0 18.0 26.9 mg/I 75.0-125 89.0

Batch: 0870232 Date Prepared: 8/11197 Extraction Method: EPA 1664
Blank 0870232-BLKI
Oil & Grease 8/15/97 ND mg/l 5.00

LCS . 0870232-BSI
Oil & Grease 8/15/97 80.0 74.0 mg/I 79.0-114 92.5

LCS Dup 0870232-B8DI
Oil & Grease 8/15/97 80.0' 74.5 mg/l 79.0-114 93.1 10.0 0.647

. •orth Creek Analytical, Inc. *Refer to end ofreport for text ofnotes and definitions.

. ..!',

\"'"
,~
v, l j\.(\; ~,

18939 120th Avenue NE. Suite 101. Bothell. WA 98011-9508 Page 9 of II
East 11115 Montgomery Suite B. Spokane. WA 99206-4776

9405 SW Nimbus Avenue. Beaverton. OR 97008-7132

SCOEPAOOO29123
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.._NORTH
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~ ANALYTICAL

iiilililili Environmental Laboratory SeNices

BOTHELl: .. (425) 481-9200 .. FAX 485-2992
SPOKANE .. (509) 924-9200 II FAX 924-9290

PORTLAND .. (503) 643-9200 II FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Sampled: 8/4/97
Received: 8/4/97
Reported: 8/20/97 09:23

Date Spike Sample QC Reporting Limit Recov, RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit %

Batch: 0870054 Date Prepared: 8/4/97 Extraction Method: Wet Chern
Blank 0870054-BLKI
Nitrate-Nitrogen 8/4/97 ND mg/l 0.100
Nitrite-Nitrogen ND 0.100

Blank 0870054-BLK2
Nitrate-Nitrogen 8/5/97 ND mg/l 0.100
Nitrite-Nitrogen " '. ND 0.100

LCS 0870054-BSI
Nitrate-Nitrogen 8/4/97 0.226 0.242 rng/l 85.0-115 107
Nitrite-Nitrogen 0.304 0.319 85.0-115 105

'r::~ 0870054-BS2
.rate-Nitrogen 8/5/97 0.226. 0.247 .rng/l 85.0-115 109

Nitrite-Nitrogen 0.304 0.325 85.0-115 107

Duplicate 0870054-DUPI P708034-01
Nitrate-Nitrogen 8/5/97 63.0 63.0 mg/l 20.0 0
Nitrite-Nitrogen 8/4/97 0.617 0.453 20.0 30.7 2

Matrix Spike 0870054-MSI P708034-01
Nitrate-Nitrogen 8/5/97 2.00 63.0 57.7 mg/I 75.0-125 NR 4
Nitrite-Nitrogen 8/4/97 2.00 0.617 2.20 75.0-125 79.2

Matrix Spike Dup 0870054-MSDI P708034-01
Nitrate-Nitrogen 8/5/97 2.00 63.0 56.8 rng/l 75.0-125 NR 40.0 4
Nitrite-Nitrogen 8/4/97 2.00 0.617 2.12 75.0-125 75.1 40.0 5.31

..orth Creek Analytical, Inc. *Refer to end ofreport for text ofnotes and definitions.

Mary'A. Fritzmann Smith, Project Manager 18939 120th Avenue NE, Suite 101. Bothell. WA 98011·9508
East 11115 Montgomery, Suite B. Spokane WA 99206·4776

9405SW Nimbus Avenue. Beavertail. OR 97008·7132

Page 10 of 11
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.._ NORTH
~]CREEK .
~ ANALYTICAL

~

iiiiiiiiiii Environmental LJIDoratory SeNices

BOTHELL. (425) 481-9200 • FAX 485-2992
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND. (503) 643-9200 • FAX 644-2202

Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

Note

Project: None
Project Number: 97-165

Project Manager: Thomas Rothschild

Notes and Definitions

Sampled: 8/4/97

Received: 8/4/97

Reported: 8/20/97 09:23

Since total Oil and Grease was ND, sample was not analyzed for nonpolar hydrocarbons.

2 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit.

3 The spike recovery for this QC sample is outside of established control limits due to sample matrix interference.

4 The recovery of this spike is outside control limits due to sample dilution required from high analyte concentration and/or
matrix interferences.

5 Total Organic Nitrogen is the sum of Total Kjeldahl Nitrogen, Nitrate-Nitrogen and Nitrite-Nitrogen.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

Not Reported

dry

Recov.

RPD

Sample results reported on a dry weight basis

Recovery

Relative Percent Difference

••orth Creek Analytical, Inc.

f' ~~. \ ~ .1\----\ ~NJ .
Mary N.jFritzmann Smith, Project Manager 18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
9405 S.w. Nimbus Avenue, Beaverton. OR 97008-7132

Page 11 of 11
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ATTACHMENT A

Report Date: August 12, 1997
Job Number: 970804CE
PO Number: None Provided

Project No: P708034
Project Name: None Provided

Mary A. Fritzmann Smith
North Creek Analytical
9405 SW Nimbus Ave.
Beaverton, OR 97008

Analytical Narrative

The sample was received on 08/04/97 by Coffey Laboratories, Inc. (CLI) Sample Reception personnel under
strict chain of custody protocol. The following information was provided at- the time of sample reception:

Laboratory
Sample ID Field Identification Matrix

Collection Collection
Date Time

970804CE-I P708034-01 97-165 Liquid 08/04/97 NP

The recommended holding time for each batch of analyses was in accordance with the data quality objectives as
specified in the CLI Quality Assurance Plan unless otherwise noted.

Acceptable precision and accuracy were achieved for all analyses associated with this work order as
demonstrated by the recoveries of the quality control samples analyzed concurrently with each batch.

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate to call our Customer Services Department. .

Sincerely,

Technical Services
TS latc

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way. Portland. OR • 97230 • (503) 254-1794 Ii FAX (503) 254-1452

SCOEPA00029126



North Creek Analytical

Lab Sample 1D: 970804CE-l
Field 1D: P708034-01 97-165

Date/Time: 08/04/97
Matrix: Liquid

EPA Category: Conventional Parameters

Analytical Data

Job Number: 970804CE
.Page Number: 2 of 2

Parameter
MBAS (Surfactants)

Method
EPA 425.1

Detection
Limit
0.01

Analytical
Result
0.03

Units
mg/L

Coffey Laboratories. Inc.
12423 N.E. Whitaker Way. Portland, OR • 97230. (503) 254-1794 • FAX (503) 254-1452

SCOEPA00029127



! Ie
," NORTH
It~ . .

~lCREEK
~ANALYTICAL

Environmental Laboratory Services

CHAIN OF CUSTODY REPORT

18939 120lh Avenue N.E, Suite 101. BOlhell, WA 98011,9508 (206)-181,9200 FAX -I85'2992~
.' Easllll15 Montgomery, Sune B, Spokane WA 99206--1779 (509) 92-1-9200 FAX 92-1-9290

~ 9405SW, Nimbus Avenue, Beaverton, OR 97008-7112 (503)6-11·9200 FAX6-l-l-2202 '

Work Order #!P7cJZ()Si

((It R'l .~. J,,",,(j

REI'ORTTO: W'eu-l<er S,I'h-o .... :c... INVOICE TO: WCLGKe,r S/'lh(JYI,!c, TURNAROUND REQUEST in Business Days •

ATIENTION: --r:o YV\ 7, o-t h < CL. ; /d( ATrEmlON: A r r ..J-c Paur, h i-e Organic & Inorganic Analyses

;'Sr~~
J ~",.N

~[JD80DQ§l:l on hI i,) rv,,,.....f A. v e
, ~ .

ADDRESS: ADDRESS: ::".' ",

7n r!- +)Q.-h r?'i n t"J C,c1Yl
.'* <: SlandarJ

Q1J..fO ,,""" o'l Fuels & Hydrocarbon Analyses

J..lr-J~)L(
V
~ LI n .. 4/tI{/ l-/05'l..IA

'V DB[JG][;lPHONE: FAX: P.O.NUMBER: tlCA f6UOTE#: I

PRO;ECTNAME: ' A'" nc{. <'Srll~( - ~ 1 ~~ -#",-'
~

~/
Stalw.!ard

Analysis .; 'rr : .-
9 'J - f l. l/ Re4UCSl:

~~r I OTHER IS"'d'Y:PROJECT NUMBER: oJ' j..:J, 0 ,~ . '7'-
Torr:. I?rJ'+f, c r: L'Ie ) ? ~ C=' c.:vJ

- .. ;z- V·
• Tnrnaronnd R~{IIU'')"(S tess than stundunl may incur RU.lh Chorgrs.

SAMPLEDBY:
.0::

~ U 0' .• ;
(Y ;- .:I -J-:<. ..~ -

CLIENT SAMPLE SAMPLING NCA SAMPLE ID
'.,,0 .fi /---0/ b- all_'' C/) ~ MATR1X #OF

IDEmlFICATlON DATEITIME (LaboratoryUseOnly) .w. S, A,O\ CO~AINERS COMMENTS

9)-/(.., L{
~..hn., /a y \AI :::2I. c:J'f i'\lU: q) lh rUe)

2. ttl- I l1:.~J ~'t~Cl.C\J XX IXX-X X X w b
J

3-

4.

5

6.

7.

8. o.

9.

10. /"I

'~~'-V-.c~)( . \Z-~~~l~ ., -e: .~~~~. DATE:8'-'t-Cf?RELINQUISHEDBY {Si,.",.", DATE: 04 f\-4e. ~ RECEIVED BY {Si;(tlul.u.. l:

PRI~ NAME:\\n I:;,"N\ Q.~ "':r .l~ Co -\-'h ~C\U(RM: ~ c. ke.-,.-
" <, e..---~

TIME: \o";}6 PRINTNAME: Q..jJ~V1 .., / r7'r FIRM: AlCA-. TIME (02, CJ

RELINQUISHEDBY{Ji'"~./ .: . or ,g~ £ m/';1;DATE: 8-"1-'*7 RECEIVED BY ts;.•floMlurl: '/'/1--: :~I/?/7 DATE,$?'- L/-97
~ .?-~

S'!4 f!cr;!uj/'t2 C
PRINTNAME: Ctt-l1"1 ~Ph-l.<flor FIRM: tvC!J TIME: I J10 PRINTNAME: FIRM I\}(-'?A TIME //I()

ADDITIONAL REMARKs( IJ Du.a../ ET\C,( Po I i,+-- A c...~-t-e ClK\d c.h..rOYlI·L l~) \"c.." ~~\ '1.1'\l'\l(j+(L L \$-\ (:<~ t\") (c\y+~
O-;PA- It.,OO)Lf-B9/0 0 / ~/EPf+. (,. OO/Lj. 'io Ie 7

t \' i=:l .~ 6 \ c:diI16t c s e.-" \C-S
PAGE I OF i
---_._ ......
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I·

LOG SHEET

SAMPLES SENT TO OUTSIDE LABORATORY

i 1. Fac i Li ties Operations I (Year - g): q-, -1'(pJ7

2. DatefT ime of Sample: .."\ '11A.!) '17 f 0 z;,\.t 0 .

3. Name of Sampler: 'T'v)Gv:()Cl..s::S, ~c:+\~v\dJ

4. Sample Description: ChA-\u..\\ j,. :1~-\\($\..\.T'-.,~;""" f ~~<A- 'l,

5. Sent To: L North Creek Analytical
(formerly Pacific Environmental
9405 SW Nimbus Avenue.
Beaverton, Oregon .97005
643-9200 .

La bo r a tory f Inc. )

Wacker1s Analytical Laboratory

Columbia Analytical Services, Incorporated
1152 3rd Avenue
Longview f Washington 98632
(206) 577-7222

6. Analyses Required:.m t,\a.,\£:.) \oc..) O·,\/c..q)c.. t;L.
j

S .........3ru.vWS
,0\0.\ (j~5c"";, s. N \-\-'fci)t1)lj s~,t~'A (,,?) ~iA: '!(Ae

7. Chain. of Custody Submitted; @ No

8. Purchase Order Number: l.\OS'l'±.S

9. Cos t ( 0 res t i rna t e) :

10. Re s u Lt s Received On : fAX: AOBv..bC\l

11 . Add i t i on a 1 Not es ;

TJP. is Nov 91
TJR 24 Jan 97 Revised

-- .-- "r ..•. ,
----------

SCOEPA00029129
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~~~PACIFIC~ ENVIRONMENTAL
LABORATORY INC

July 31, 1991

Wacker siltronic Corp.
P.O. Box 83180
Portland, OR 97283-0180

Attn: Kent Mayer

Re: P.O. #33634
PROJECT - NPDES Renewal
PEL #91-2160

9405 S.W.Nimbus Ave. Beaverton, OR 97005 (503) 644-0660

FAX # (503) 644-2202

Enclosed is the lab report for your sample which was
received on July 12, 1991.

I. Sample Description

One Water Sample

The sample was received under a chain of custody.

The sample was received in a container consistent with EPA
protocol.

II. Quality Control

No project specific QC was requested. In-house QC data is
available upon request.

III. Analytical Results

Test methods may include minor modifications of pUblished
methods such as detection limits or parameter lists. Solid
and waste samples are reported on an "as received" basis
unless otherwise noted.

Compounds not detected are listed under results as ND.

Sincerely,

Howard Holmes
Lab Manager

Howard Boorse
QA/QC Manager

SCOEPA00029130



Page 2 of 9

------------------------------,~)~~i~gNMENTAl
~ LABORATORY,NC

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:.
ITEM:

91-2160
Wacker siltronic Corp.
33634
NPDES Renewal
July 31, 1991
One Water Sample

METHOD: pH per EPA 9040
Results in standard units

Sample I.D.

Combined Effluent
Range

7.2
0-14

METHOD: Total Suspended Solids per Standard Methods 2540 D
Results in mg/L (ppm)

Sample I. D. TSS

Combined Effluent 20
Detection Limit 2

METHOD: Biochemical Oxygen Demand per Standard Methods 5210
Results in mg/L (ppm)

Sample I. D. BOD

Combined Effluent 13
Lab Blank ND
Detection Limit 10

SCOEPA00029131
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------------------------------~~~~i~gNMENTAL"&!!/ LABORATORY INC.

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

91-2160
Wacker siltronic Corp.
33634
NPDES Renewal
July 31, 1991
One Water Sample

METHOD: Chemical Oxygen Demand per EPA 410
Results in mg/L (ppm)

Sample I.D. COD

Combined Effluent 28
Lab Blank ND
Detection Limit 5

METHOD: Fluoride per standard Methods 4110
Results in mg/L (ppm)

Sample I.D. Fluoride

Combined Effluent
Lab Blank
Detection Limit

1.3
NO

0.1

METHOD: Ammonia-Nitrogen per Standard Methods 4500-NH3-F
Results in mg/L (ppm)

Sample 1.0. Ammonia-N

Combined Effluent
Lab Blank
Detection Limit

6.6
ND
0.1

SCOEPA00029132
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-----------------------.-------@~~~i~gNMENTAL
~ LABORATORYINC.

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

91-2160
Wacker siltronic Corp.
33634
NPDES Renewal
July 31, 1991
One Water Sample

METHOD: Total Cyanide per Standard Methods 4500 CN B, 4110
Results in mgjL (ppm)

Sample I.D. Cyanide

Combined Effluent
Lab Blank
Detection Limit

ND
ND

0.1

METHOD: Total Metals per EPA 3005, 6010, 7000 series
Results in mgjL (ppm)

Compound
Combined
Effluent

Lab
Blank

Detection
Limit

Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
silver
Thallium
Zinc

2.7
NO

0.010
ND
NO
ND
NO
NO
ND
NO
ND
ND
ND

0.02

ND
NO
ND
ND
ND
NO
NO
ND
NO
NO
ND
ND
ND
ND

0.05
0.5
0.002
0.01
0.01
0.01
0.02
0.1
0.002
0.05
0.01
0.01
0.5
0.01

METHOD: Methylene Blue Active Substances
per EPA 425.1 (Surfactants)

Sample 1.0.

Combined Effluent
Lab Blank
Detection Limit

ND
ND

0.04

SCOEPA00029133
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----------------'------------------~i~~i~gNMENTAL'i:!!!/LABORATORY INC

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

91-2160
Wacker Siltronic Corp.
33634
NPDES Renewal
July 31, 1991
One Water Sample

METHOD: Total organic Carbon per EPA 415.1
Results in mg/L (ppm)

Sample I.D.

Combined Effluent
Lab Blank
Detection Limit

3.4
ND

0.5

METHOD: Total Phenols per Standard Methods 5530 B , D
Results in mg/L (ppm)

Sample 1.D.
Total

Phenols

combined Effluent
Lab Blank
Detection Limit

ND
ND
10

METHOD: Oil and Grease per EPA 413.2
Results in mg/L (ppm)

Sample 1.D.
oil &

Grease

Combined Effluent
Lab Blank
Detection Limit

2.3
ND
0.5

SCOEPA00029134



91-2i60
Wacker siltronic Corp.
33634
NPDES Renewal
July 31, 1991
One Water Sample

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

Page 6 of 9

-------------------------------Ii'.co> ~~\}i~~NMENTAL
~ LABORATORYINC

METHOD: Organochlorine Pesticides and PCB's
per EPA 8080/608
Results in mgjkg (ppm) .

Water
Combined Lab Detection

Compound Effluent Blank Limit

Aldrin ND ND 0.10
alpha-BHC ND ND 0.10
beta-BHC NO ND 0.10
delta-BHC NO ND 0.10
gamma-BHC (Lindane) NO ND 0.10
Chlordane NO ND 0.20
4-4'-000 NO NO 0.20
4-4'-ODE NO ND 0.10
4-4'-DOT NO ND 0.20
Dieldrin NO ND 0.10
Endosulfan NO ND 0.20
Endosulfan II ND ND 0.10
Endosulfan Sulfate NO ND 1.0
Endrin ND ND 0.10
Endrin Aldehyde ND ND 0.20
Heptachlor NO NO 0.10
Heptachlor Epoxide NO ND 1.0
Methoxychlor ND ND 2.0
Toxaphene NO NO 2.5
PCB 1016 NO NO 0.10
PCB 1221 NO NO 0.10
PCB 1232 NO NO 0.10
PCB 1242 NO NO 0.10
PCB 1248 NO NO 0.10
PCB 1254. NO NO 0.10
PCB 1260 NO ND 0.10

8080{608 Surrogate Recovery (%)

Sample 1.0. 2,4,5,6-Tetrachloro-m-xylene

Combined Effluent 78

SCOEPA00029135
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@)
~ PACIFIC

----------'------------------------ ~ ENVIRONMENTAL
" LABORATORY INC

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

91-2160
Wacker Siltronic Corp.
33634
NPOES Renewal
July 31, 1991
One Water Sample

METHOD: Volatiles per EPA 8240
Results in ug/L (ppb)

Combined
Compound Effluent

Acetone NO
Acrolein NO
Acrylonitrile NO
Benzene NO
Bromodichloromethane NO
Bromoform NO
Bromomethane NO
2-Butanone NO
Carbon disulfide NO
Carbon tetrachloride NO
Chlorobenzene NO
Chlorodibromomethane NO
Chloroethane NO
Chloroform NO
Chloromethane NO
Oibromomethane NO
Oichlorobenzenes NO
Oichlorodifluoromethane NO
1,1-Dichloroethane NO
1,Z-Dichloroethane NO
1,1-Dichloroethene NO
cis~1,2-Dichloroethene NO
trans-l,2-Dichloroethene NO
1,2-Dichloropropane NO
cis-1,3-Dichloropropene NO
trans-1,3-Dichloropropene NO
Ethylbenzene NO
2-Hexanone NO
Methylene chloride NO
4-Methyl-2~pentanone NO
styrene NO
1, 1, 2, 2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene ND
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichloroethene ND
Trichlorofluoromethane ND
1,2,3,-Trichloropropane ND
vinyl acetate ND
Vinyl chloride ND
Xylene ND
2-Chloroethylvinyl ether ND

Lab
Blank

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

50
100

50
2.0
2.0
2.0

10
100

2.0
2.0
2.0
2.0

10
2.0

10
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

10
10

2.0
2.0
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-----------------------.-------~..~....~~~WJ~NMENTAl
rr , u· LABORATORYINC

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

91-2160
Wacker siltronic Corp.
33634
NPDES Renewal
July 31, 19~n

One Water Sample

8240 Surrogate Recoveries (%)

Sample I.D.
l,2-Dichloro- 4-Bromofluoro-

ethane-d4 Toluene-d8 benzene

Combined Effluent 95 98 92

EPA Limits 76-114 88-110 86-115

METHOD: NPDES Testing per EPA 8270
Results .in ugjL (ppb)

Combined
Compound Effluent

Lab Detection
Blank Limit

Acenaphthene NO
Acenaphthylene ND
Anthracene ND
Benzidine ND
Benzo(a) anthracene ND
Benzo(a)pyrene ND
3,4-Benzofluoranthene ND
Benzo(g,h,i)perylene ND
Benzo(k)fluoranthene NO
bis(2-Chloroethoxy) methane ND
bis(2-Chloroethyl) ether ND
bis(2-Chloroisopropyl) ether ND
bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butylbenzyl phthalate ND
2-Chloronaphthalene ND
4-Chlorophenylphenyl ether ND
Chrysene NO
Dibenz(a,h)anthracene ND
1,2-Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND
Diethylphthalate ND
Dimethylphthalate ND
Di-n-butylphthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND
Di-n-octylphthalate ND
1,2-Diphenylhydrazine ND

NO 25
NO 25
ND 25
ND 50
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 50
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 50
ND 25
ND 25
ND 25
ND 25
ND 25
ND 25
ND 50

SCOEPA00029137
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------------------------------@~~~NMENTA1
> LABORATORY'Nc.

PEL REPORT NUMBER:
CLIENT:
P.O. NUMBER:
PROJECT:
DATE:
ITEM:

91-2160
Wacker siltronic Corp.
33634
NPDES Renewal
July 31, 1991
One Water Sample

METHOD: NPDES Testing per EPA 8270
Results in ug/L (ppb)

Compound
Combined
Effluent

Lab
Blank

Detection
Limit

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
pyrene
1, 2, 4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-o-cresol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-m-cresol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
ND
NO
NO
ND
NO
ND
ND
NO

NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO

25
25
25
50
50
50
25
25
25
25
25
50
25
25
25
25
25
25
25
50
50
25
50
25
50
25
25

8270 Surrogate Recoveries (%)

Combined
Compound Effluent

Lab Detection
Blank Limits

Phenol-d6 21
2-Fluorophenol 46
2,4,6,-Tribromophenol 56
Nitrobenzene-d5 59
2-Fluorobiphenyl 90
Terphenyl-d14 88

31 10-94
55 21-100
78 10-123
73 35-114
72 43-116
92 10-123
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FROM:

Wacker Siltronic Corporation

TO: John Pittman

Tom McCue ~

SUBJECT: Phosphate Treatment Test

DATE: December 15, 1993

We set up a test of the CAD system to determine if the present system could handle
individual phosphoric acid dumps and keep within the POTW discharge permit. The
test was one half scale or 15 gallons of phosphoric acid.

The test results are graphed for better clarity. The first graph indicates we were at
the permit limit for fluoride and stayed there for a period of an hour and a half. The
second graph shows a more disturbing problem with the inability to control solids
carryover from the lamella to the sand filters. The NTU readings are an indication of
the amount of solids carryover from the lamellas. NTUs can not be equated directly
with mg/I however it has been our experience that there is a relationship of 2 NTU/mg
TSS. The graph indicates we would dramatically increase the amount of solids sent
to the sand filters.

These results are as predicted except that laboratory scale tests indicated we could
control solids carryover with good polymer controls. We failed. We are setting up
additional laboratory tests today and thursday based on what we have learned thus
far. If we are unsuccessful in maintaining compliance with city permits and control
solids without blinding the sand filters we will not be able to start up the Laminar Flow
Etch project in March as scheduled.

Additional testing both in the laboratory and at the treatment plant are necessary to
gather data necessary for engineering decisions. I will need to keep the temporary
chemist through 12/23 to complete this work.
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USE tl.TlJ TOTAL --[r-,f' f..\

+ 2.0 q<~ g.?>, '8'"1 ...,t; 10 0,L/1, o. 3 ':) ?'O O,8'

* ,5'2 t..I,O 9f.~ ~, IS D. L/3 01 1..-/'--/ GD
-\- ~*-l- q.&J 1"1, ) t~9 .M.Ll i ,z;, &~ I*- .L-j , '1 t- ~S 7, )

--If a..V L-I.8 ~l> ~~ /0 0,33 0,3 k- (,,5
.+

a-~ /L/ .<1 tn~8 tAt;; 0 ··j~Ajr 0 &> &/, .> {L>~ 3-'.3

* /-0 4·~ "g'·7 (pfj /;)- ~
I. G; /.0 ff (,01 ~.3

y'+ ~D c::JO ,. :>- t.? d; • J, Co 7 /, :2..- __~7 /,0 ... /

5 g'.S' &.7 ~.9 -a. '1:2, I J S-- S'7* I. tP. J ro: J

:5+ ~D c98" 9·3 &-< ()1 )j. $:.'1, o 0,3 Lj /:.. / /0· ':.').

~J.). ~:1
,

; / .. S "l..$ ~ cJ,O<)~ , '::L. ·~I /0'..J ..

T ob5b .;;lg g.3 v,.Lj 'tj D' 'J-v . ''J ~.te /...0 /"~. 0

-,Jr Y·o Cj.o /.' 04- ~ 11'<:)L/ ~. J Iv cPO .r'J>.C

-+ ~ .~f) "7. '8 (.,3 f2i o. cs: .~,2, y 49 ";0.

"*
14.1 /;:;.L ~. ..,.' C· 3 P:5 i·/.;l 1

-,J) 4'9 /t.). c'•• .:J »)

-+ l3 Ifo,4 Gf.<-. (,2- 6) (J I 7 ~ 0/ '?'J-- <i.J~ /,f)

~ '2.7.- /;2.'[5' 90 GL 0 /. ~). {. 3 J 'if.,. /(')

..;- 14~ ..,.:)g ct.")' OjD ~. 0 o /s 9 j.3Y 4x- /[)

"* 37 JC). q'd 1D 6J /.0 c; I.O(j ~'<? ,.0

/;2/

114

/0/5'

/3i5

/345'

OPERATORS WILL DO TESTING ON THE pH, FLUORIDES, NTU, LIME USE,
ALUM, POLYMER AND FLOW.

CHEMIST WILL DO TESTING ON THE ORTHO PHOSPHATES, AND TOTAL
PHOSPHATES.

THE FLOW FROM THE. SANDFILTERS WILL GO TO THE OWW STARTING 30
MINUTES AFTER THE ACID HAS BEEN DUMPED. DURING THE TESTING IF THE
FLUORIDES GO ABOVE 25 PPM THEN FLOW FROM THE SANDFILTERS WILL BE
DIVERTED UNTIL THEY GET BELOW 20 PPM.
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OPERATORS WILL DO TESTING ON THE pH, FLUORIDES, NTU, LIME USE,
ALUM, POLYMER AND FLOW.

CHEMIST WILL DO TESTING ON THE ORTHO PHOSPHATES, AND TOTAL
PHOSPHATES.

THE FLOW FROM THE SANDFILTERS WILL GO TO THE OWW STARTING 30
MINUTES AFTER THE ACID HAS BEEN DUMPED. DURING THE TESTING IF THE
FLUORIDES GO ABOVE 25 PPM THEN FLOW FROM THE SANDFILTERS WILL BE
DIVERTED UNTIL THEY GET BELOW 20 PPM.

~JVr?1"o /tl-r A;i?A!x /.:~tJ"O
D&71'!-;C> J4r // /,.i'..r./('

J;JIJ1'1'lya flY rl' / tJ :16

If

1/

~.-~£ESS ft7 rnJ L/-u~ ~-r~

D6C-K~R.

tf?JIiJJCf'J-.JJJ

4tJL

scoEPA00029143



O~EGON [j)EPA~1fMEN1r Of [ENV~~ONMEN1rAlQUAl~1rV ~
~ll1t~U'altBlibl!OU"aJit(jllrvSIP~ijit COlmlP©lll'ij~iQ)1l1 DEQ Case Number:~~-''J.,t;;7

Sample Date: ;zq Odo\otT ~OO3
Phone: SO~ ..,,:14~-'2(\'2Q

Region/Division: ---------------

Analysis FIELD MEASUREMENTS", SOURCE SAMPLE RESULTS DEQ LAB RESULTS

•
Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Date/Time

Analysis
A B C A B C 0 A B C 0 set up

Fill in your split sample results and mail to:

Co.

Fro

7671

To

PO$t-it@ Fax Note

DEQ Lab
1712 SWllth Ave.

Portland, OR 97201
Attn: QA Chemist

Container numberSample point description •
(ie. Effluent camp.).

B

C

o

A

Sample

Phone #
Shaded area for OEQ use.
.OEQ sampler enter your field measurements, if taken; indicate whether they are estimates .
• OEQ sampler is responsible for completing this column.

Phone #;03 -~ /'1-7gJ;J..
Fax #

:"\ ~ _ ~ "\ \. Need assistance with this form? Contact the QA chemist at (503) 229-5983.
01 CGn\G'\/ L.O..\O~TG.'~"r,~s.):r:,",-c:.o ..
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O~[EGON D[E[pA~l'MlENr Of [ENV~[R\O~MIE[N]'fAl Q
liITJt~rr-l~Ib()IT<aJ~orv Sp!ut ComlPaJlTOSOI1'1l

.

Sample Date: ~q ode)\,~ :2
Phone: .sC~ -~~3-'2.<!1Q

Region/Division: --------

Analysis.. FIELD MEASUREMENTS... SOURCE SAMPLE RESULTS

Sample Sample Sample Sample Samp

BA

. .;,

DcB

SampleSample Sample Sample

[-.

It:I
C)

eo
rJ:J C)

~ N
..... N

~
~
0

rJ:J It:I
p., * * * C)

::J * * ** * *.-I * * (C

a:l * * It:I

~ * * ..
"'" * Eo-< * "'"* ~ * .-I
Co) * a *..... * p., * 00"'"
Z * >J;:i * M .-10

I a * ~ * "'" ". .-I
~ * * "'" oN .-I l:<::
Eo-< * ;.<i * .-I 0 0 a
.....:l * Eo-< *..... * *rJ:J * ** ** * ** * ** * *

CoJDept.

To

Phone #

PO$t-l~ Fax Note

DEQ Lab
1712 SW 11th Ave.

Portland, OR 97201
Attn: A Chemist

Fill in your spiit samplContainer numberSample point description •
(ie. Effluent comp.).

B

D

c

A

Sample

Shaded area for DEQuse.
",DEQ sampler enter your field measurements, if taken; indicate whether they are estimates.
.DEQ sampler is responsible for completing this column.

:'\. ~ . l"'\ \.' Need assistance with this form? Contact the QA chemist at (503) 229-598~

() 1 c,(5n~\J \..A.'OIS'r~' (Yr)e»:.t~ ..
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r'CY\.fyv\Cl1\:. I0 II :2&-,
OrREGOU\JJ [))lEP ~ rRlrMlEU\JJlr OfF [ENV~rROU\JJMlENIr Al oueurv NpvE~

~lr'iIittall'-l3i1b«:lill'@]it(QIll''\f Sp~o'it C(QImlP~I1"O~'MJJIr'iI DEQ Case Number: ---

~~"'T"--'---..::==--~~~.;..T----=~rt,:...:;(lr-"f_n.\~\~ Sam pie Date: ~3 -JL... l~\)f-...ll'::2=6Q,,,,,,,,,,, _
Phone: . S6o<Jl\~-)c,2a

Region/Division: _

Analysis FIELD MEASUREMENTS",

•
SOURCE SAMPLE RESULTS DEQ LAB RESULTS

Sample Sample Sample Sample Sample Sample Sample

ABC ABC D

Sample Sample Sample Sample Date/Time
Analysis

ABC D setup

Sample

A

B

C

D

Sample point description ...
[ia. Effluent comp.).

Con ainer number

I

Fill in your split sample results and mail to:

DEQ Lab
1712 SW 11th Ave.

Portland, OR 97201
Attn: QA Chemist

Shaded area for DEQ use.
",DEQ sampler enter your field measurements, if taken; indicate whether they are estimates .
... DEQ sampler is responsible for completing this colu n.

Need assist nce with this form? Contact the QA chemist at (503) 229-5983. \ . • ~

Gj f\Y\O..\,\~lS VG.'t'61'T\~'S ~·\\\cl·1\ ~y \:,.)o.c...\::~T S\\\Ta~\~ COT-P~I6.-\-\(Yn fo.c."\\~-t·\~ (.~~"f'()\$ '~~
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• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

B Print your name and address on the reverse
so that we can return the card to you.

II Attach this card to the back of the mailpiece,
or on the front if space permits.~

1. Article Addressed to:
D. Is delivery address different from item 1? 0 Yes

If YES, enter delivery address below: .t(No

QA Chemist
DEQ Lab
1712 SW 11th
Portland, OR

Avenue
972)1

3. Service Type

~ Certified Mail

o Registered

o Insured Mail

o Express Mail

o Return Receipt for Merchandise

o C.O.D.

2. Article Number
(Transfer from service label) .

PS Form 3811, August 2001

4. Restricted Delivery? (Extra Fee)

7001 0360 0004 7576 1953
Domestic Return Receipt

DYes

SCOEPA00029147



UNITED STATES POSTAL SERVICE First-Class Mail
Postage & Fees Paid .->

USPS
Permit No. G-10

ii!i!!lll!l!ii!ill!lliil!I!lii, !ii!!i!l!ililiiiii!!li!'lill!!i

Jim Claxton
Environmental Engineer
Wacker Siltronic Corp.
7200 NW Front Avenue, Mail Stop 30
Portland, OR 97210-3676

• Sender: Please print your name, address, and ZIP+4 in this box •

I

-1
I

1

17"2.·i ;.:>F·:·~:·-:7:~·
1 _
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,""---0·

;L 30
I. 'I ~

$

Certified Fee 1--=------......
Return Receipt Fee

(Endorsement Required) 1-'- -1

Restricted Delivery Fee
(Endorsement Required) f---------I

rn
LI'"J
[]""

....."---'-------,.----,.....-'--,..-----------'

.J]

r­
LJ1
r-

I ~ Total Postage & Fees $I-f. "j
rn~=~--========~~~~~~~
Cl SentTo QA .Cherni st DEQ Lab
..... ..•.....................-_ -.-................•.............---
Cl ~:n;~.:::.:a~.: 1712 SW 11 th Avenue

\ 0 ~.._ __ _ _ __ .
r- City, State, ZIP.. 4

Portland, OR 97201

.:r­
Cl
Cl

10

SCOEPA00029149



" ,..;'" (~". "" "'''_' '.,~~. " ....~,' ,;:..... ..t;'i!''f - .•.) ~. I ....l'"Z;~

, U.S. 'Posta~;Servicen; .- .. < ", • "-- ,"\

,"CEFn;iFIBtl M'AILTM ,RECEIPT' . f; ,"
'.'(Domes,ic Mail Only; No Insuraryce .Cover!'ge ,p'rovided) ,0

I/~ t
~ Postage $ :>7

~ CertlftedFee J, 3 (J

, 0 Return RecieptFee I. '7 yo (Endorsement Required) _ J
1--''-----'----+-'1''o RestrictedDeliveryFee

rn (Endorsement Required)
Cl I-~."....----~

ru Total Postage & Fees

'U'J
Cl
rrL-----''----.,----'-''::----::----+-----''''--'''------'
Ul

..Il
r­

'0
: r-'l

; ru -.;:-.::o-r::--::.-:---~---""7"--------:---:----...,: 0 r<

'0
r-
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·11 Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

; II Print your name and address on the reverse
, so that we can return the card to you.

• Attach this card to the back of the mailpiece.
or on the front if space permits,

1. Article Addressed to:

3. Service Type

~ertified Mail
o Registered
o Insured Mail

o Express Mail ,
D Return Receipt for Merchandise ~

DC.a.D.

4. Restricted Delivery? (Extra Fee)

2. Article Number I
(rransfer~om seN/f;"

~--------------'-'·i~·---
Dyes

7002 2030 0003 5905 1076
PS Fonn 3811, August 2001 Domestic Return Receipt ~ '.. 8 10259iXl2-M-1540
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. ]

UNITED STATES POSTAL SERVICE

IIIII
First-Class Mail
Postage & Fees Paid
USPS
Permit No. G-10

• Sender: Please print your name, address, and ZIP+4 in this box 0

Myron Burr
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

(fZ,f: : j -s: -LL. s4".J(',-n-- ~,V"j~ ~
20, , i~~,~1l1l'l!qlll~;rf!lII7J1Tr.M:;~::t1!f1

'.~

._------ .~. -._-
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Region/Division: ---------------

O~!EGOU\n D!ErP.ARTM.IENu O~rl~,~Y~~O[N]M[E[N]T.Al oueurv ,. _.'.~~
</."J ., ~111l1t~IT-laJroOlTaJtOIT~...,p~~1t ComlP1slIrisol11l DEQ CaseNU~-Y~S'"7

----=:'-....!...-7-~-'-J....1..::_=::-=::.r--ii~lD.=,r\r_'TilO~-- Sample Date: ~C) octo\(::r ~OO3
~....!2l:u!)~~2........::!~~b~~~l.lY..__ Phone: .se",?, ...14,~-1.cr.26

--=~~~~~~~~~=....!.....:>=~'q,'1,;t\<J

. Analysis

•
FIELD MEASUREMENTS", SOURCE SAMPLE RESULTS DEQ LAB RESULTS

Sample Sample Sample Sample Sample Sample Sample

ABC AB C D

Sample Sample Sample Sample

ABC D

Date/Time
Analysis
set up

Shaded area for DEQ 'use.
• DEQ sampler enter your field measurements, if taken; indicate whether they are estimates .
• DEQ sampler is responsible for completing this column.

Sample

A

B

c

D

Sample point description "­
(ie, Effluent camp.).

Container number Fill in your split sample results and mail to:

DEQ Lab
1712 SW1lth Ave.

Portland, OR 97201
Attn: QA Chemist

_ ~. . l \ - Need assistance with this form? Contact the QA chemist at (503)229-5983.
(i'l CGn~'\1 '-.A1O<S""'G-'~'r)e..s.):s;"",,c.,\ .'
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IWACKERI[sl LTRON I~l

FAX

2004-April-16

To Elliot Zais

From Jim Claxton

Fax 503-229-6957

4 Page(s) incl. coversheet

Reference Additional Analytical Testing for NPDES Renewal

Hi Elliot

Here the results from Coffey. Call me if you have any questions.

jim

JIM CLAXTON
ENVIRONMENTAL ENGINEER

Siltronic Corporation
7200 N.W. Front Avenue, MIS 30
Portland, OR 97210-3676, USA
Tel. 1-503-219-7313
Fax 1-503-219-7599
jim.claxton@siltronic.com

Cov,liLC-\d ( 0J6~ ~fv, V'-1'1J u.-\'i 0Jn () fJr
ChAr;y)~

cJvldtl~ -­

c~c~ --.

SCOEPA00029154



,",va,",)' LaUUlalUl1C~1"\.'+U'+U tAL

Tom Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210

Sample Information

Page 1 6f3

Report Date: 04/16/2004

Job Number: A40401AZ

PWSID:

PO Number: 4500075102

Project No.: 31

Project Name: Annual 3510-2C

Laboratory Sample ID
A40401AZ-l

Field Identification
04-31-CE-C

Matrix Collection Date Collection Time
Water 04/0112004 0730

Analytical results are on the following page(s).

Sincerely,

Technical Services

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need
further assistance, please do not hesitate to call our Customer Services Department.

TS/atc

•

4/16/2004
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Coffey Laboratories A40401AZ Page 2 of3
'.,"

~
Sample Identification

Lab Sample ID#: A40401AZ-l 04-31-CE-C

Inorganic Chemicals
Contaminant Analysis Method Detection Limit Analyst

Aluminum NDmg/L EPA 200.8 0.1 mg/L CV

rtT!OO3{ )::AmmoniaNitrogen 2. mg/L SM4500NH3BC 1. mglL MGH

Antimony NDmg/L EPA 200.8 0.0025 mgIL cv

Arsenic NDmg/L EPA 200.8 0.0025 mg/L CV

1L(I.fOJtt3 .Barium i1J(f'IL,': 0.001 mg/L EPA 200.& 0.001 mglL CV

Beryllium NDmglL EPA 200.8 0.0025 mg/L CV

11-f7~n31 Boron NDmg/L EPA 200.8 0.025 mg/L CV
. . '?

NDmg/L EPA 300.0Bd'1q~'1b 7~l Bromide br« . 50. mg/L BAB

Cadmium N,Pmg/L EPA 200.8 0.001 mg/L CV
-

10 t;rflCf03:\ Chloramine
\ NDmg/L SM 4500-Cl-G 0.05 mg/L JG

1L(t((jq9yfcobalt~ NDmg/L EPA 200.8 0.0005 mg/L CV

Copper 0.006 mglL EPA 200.8 0.005 mglL CV

"1L(3~ ft, f)ron "M5f'f'iL NDmg/L EPA 200.7 0.2 mg/L MAl

Lead NDmg/L EPA 200.8 0.001 mglL CV

1.f~qq ~t.( )CMagnesium\lb\Jtl'v 2.3 mglL EPA 200.7 0.1 mg/L MAl

1~')~<t{P5. XManganese "f'J'7f\'L.- 0.01& mg/L EPA 200.8 0.001 mglL CV

·~~q~OD?-E MBAS (Surfactants) 0;24 mglL EPA 425.l 0.05 mglL BAB

Mercury NDmg/L EPA 245.1 0.0005 mg/L MAl

7Lf31?f:7 ,eMolybdenum~L.- 0.068 mglL EPA 200.8 0.005 mg/L CV

Nickel NDmgIL EPA 200.8 0.0025 mgIL CV

fll KNitrateI.lkX1e;t~l¥C:Ie.40. mg/L EPA 300.0 10. mg/L BAB
.»

11~~ ~ (J)U )<::Nitrite Ct~ 1J 2.4 mg/L EPA 300.0 0.1 rng/L BAB

q1OOJ-cr )Residual Chlorine NDmgIL SM 4500-Cl-G 0.05 mg/L JG

11
NDmgILSelenium EPA 200.& 0.025 mg/L CV

Silver NDmgIL EPA 200.8 0.0025 mg/L CV

,~60g1'% ';(Sulfate JfiY\ 21. mgIL EPA 300.0 0.5 mgIL BAB
I

(16~~bi:>% (Sulfide~ NDmg/L SM 4500-S2-D 0.02mgIL MAl

\~~b~~'S~ f,sulfite ~ NDmg/L SM 4500-S03-B 0.4 mg/L JG

4/16/2004
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Coffey Laboratories A40401AZ Page 3 of3

~1f'.{;{~)Q.Tind\~+fA.,~ ND mg/L

1440~Zk (Titanium ¥AL- NO mgIL

9'f.fl Wt.--'t )<JTotal Chlorine ND mgIL

S11?-5 (rotal Cyanide NO mg/L

.~jeldahl)6~~83~1
'fl'fttJ){&~/ . 1. mgIL

.:Total Oil & Grease NO mgIL

cm9 (X)1--,xt°tal Organic Carbon 6.3 mgIL

~qCfl00IL.( Total Phenols NO mgIL

. Zinc ND mgIL

Thallium NDmgIL EPA 200.8 0.001 mgIL CV

EPA 200.8 O. mg/L CV

EPA 200.8 0.01 mgIL CV

SM 4500-Cl-G 0.05 mgIL JG

EPA 335.2 0.01 mgIL MGH

SM 4500-Norg-B 1. mg/L MGH

EPA 1664 3. mg/L NAC

EPA 415.1 0.8 mgIL BAB

EPA 420.1 0.1 rng/L JG

EPA 200.8 0.025 mgIL CV

ND means none detected at or above the detection limit listed.

4/16/2004
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Report Date: April 16, 2004
Job Number: A40401AZ
PO Number: 4500075102

Project No: 31
Project Name: Annual 351O-2C

Tom Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210-3676

Analytical Narrative

The sample was received on 04/01104 by Coffey Laboratories, lnc. (eLI) Sample Reception personnel under
strict chain of custody protocol. The following information was provided at the time of sample reception:

Laboratory
Sample ID

A404DIAZ-l

Field Identification

04-31-CE-C

Matrix

Water

Collection Collection
Date Time

04/01104 0730

The recommended holding time for each batch of analyses was in accordance with the data quality objectives as
specified in the eLI Quality Assurance Plan unless otherwise noted.

Acceptable precision and accuracy were achieved for all analyses associated with this work order as
demonstrated by the recoveries of the quality control samples analyzed concurrently with each batch.

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate to call our Customer Services Department.

TS late

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way • Portland. OR· 97230. (503) 254-1794 • FAX (503) 254·1452

2Svl+-S2EOS
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Analytical Data

Wacker Siltronic Job Number: A40401AZ
Page Number: 2 of 3

Lab Sample ID: A40401AZ-l
Field ID: 04-31-CE-C

Date/Time: 04/01104 0730
Matrix: Water

EPA Category: Inorganic Chemicals

Parameter
Ammonia Nitrogen
Total Oil & Grease
Chloride
Nitrate
Nitrite
Sulfate
Bromide
Total Cyanide
Total Organic Carbon

1 Phenols
lV~DAS (Surfactants)
Residual Chlorine
Total Chlorine
Chloramine
Total Kjeldahl Nitrogen
Sulfide
Sulfite

Method
SM4500NH3BC
EPA 1664
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0B
EPA 335.2
EPA 415.1
EPA 420.1
EPA 425.1
SM 4500-Cl-G
SM 4500-C1-G
SM 4500-Cl-G
SM 4500-Norg-B
SM 4500-82-D
SM 4500-503·B

Detection
Limit
1.
3.
20.
10.
0.1
0.5
50.
0.01
0.8
0.1
0.05
0,05
0.05
0.05
l.
0.02
0.4

Analytical

Result
2.
ND
170.
40.
2.4
21.
NO
ND
6.3
ND
0.24
ND
ND
ND
1.
ND
ND

Units
mg/L
mgfL
mgfL
mg/L
rng/L
mg/L
p.g/L
mg/L
mgfL
rng/L
mg/L
rng/L
mg/L
mg/L
rng/L
mgfL
mg/L

ND means none detected at or above the detection limit listed.

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way • Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

2SvltrS2EOS
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~
Analytical Data

Wacker Siltronic Job Number: A40401AZ
Page Number: 3 of 3

Lab Sample ID: A40401AZ-l
Field ID: 04-31-CE-C

Date/Time: 04/01/04 0730
Matrix: Water

EPA Category: Inorganic Chemicals

Detection Analytical
Parameter Method Limit Result Units
Calcium EPA 200.7 0.1 74. mg/L
Iron EPA 200.7 0.2 NO mg/L
Magnesium EPA 200.7 0.1 2.3 mg/L
Aluminum EPA 200.8 0.1 NO mg/L
Antimony EPA 200.8 0.002 NO mg/L
Arsenic EPA 200.8 0.002 NO mg/L
Barium EPA 200.8 0.001 0.001 mg/L
B"ryllium EPA 200.8 0.002 NO mg/L

m EPA 200.8 0.02 NO mg/L
Cadmium EPA 200.8 0.001 ND mg/L
Chromium EPA 200.8 0.005 ND mg/L
Cobalt EPA 200.8 0.0005 ND mg/L
Copper EPA 200.8 0.005 0.006 mg/L
Lead EPA 200,8 0.001 ND mg/L
Manganese EPA 200,8 0.001 0.D18 mg/L
Molybdenum EPA 200.8 0.005 0.068 mg/L
Nickel EPA 200.8 0.002 ND mg/L
Selenium EPA 200.8 0.02 ND mg/L
Silver EPA 200.8 0.002 NO mg/L
Thallium EPA 200.8 0.001 NO mg/L
Tin EPA 200.8 O. ND mg/L
Titanium EPA 200.8 0.01 ND rng/L
Zinc EPA 200.8 0.02 ND mg/L
Mercury EPA 245.1 0.0005 ND mg/L

NO means none detected at or above the detection limit listed.

Coffey Laboratories. Inc.
12423 N.E. Whitaker Way • Portland. OR. 97230· (503) 254-1794· FAX (503) 254-1452

GS-vl-vSGEOS
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Tom Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210

Sample Information

Page 1 of3

Report Date: 04/16/2004

Job Number: A4040 1AZ

PWSID:

PO Number: 4500075102
Project No.: 31

Project Name: Annual 3510-2C

Laboratory Sample ID
A40401AZ-l

Field Identification Matrix Collection Date Collection Time
04-3I-CE-C Water 04/0112004 0730

Analytical results are on the following page(s).

Sincerely,

Technical Services

The data submitted in this report is for the sale and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need
further assistance, please do not hesitate to call our Customer Services Department.

TS/atc

•

4116/2004
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Coffey Laboratories A40401AZ Page 2 of3

~
Sample Identification

Lab Sample ID#: A4040 1AZ-l 04-31-CE-C

Inorganic Chemicals
Contaminant Analysis Method Detection Limit Analyst

Aluminum NDmgIL EPA 200.8 0.1 mgIL CV

Ammonia Nitrogen 2. mgIL SM4500NH3BC 1. mg/L MGH

Antimony NDmgIL EPA 200.8 0.0025 mg/L CV

Arsenic NDmg/L EPA 200.8 0.0025 mgIL CV

Barium 0.001 mglL EPA 200.8 0.001 mglL CV

Beryllium NDmgIL EPA 200.8 0.0025 mgIL CV

Boron NDmgIL EPA 200.8 0.025 mglL CV

Bromide NDmglL EPA 300.0B 50. mg/L BAB

Cadmium NpmgIL EPA 200.8 0.001 mg/L CV

Chloramine NDmg/L SM 4500-Cl-G 0.05 mg/L JG

Cobalt NDmgIL EPA 200.8 0.0005 mgIL CV

Copper 0.006 mglL EPA 200.8 0.005 mglL CV

Iron NDmgIL EPA 200.7 0.2 mg/L MAl

Lead NDmgIL EPA 200.8 0.001 mg/L CV

Magnesium 2.3 mglL EPA 200.7 0.1 mgIL MAl

Manganese 0.018 mg/L EPA 200.8 0.001 mgIL CV

MBAS (Surfactants) 0.24 mgIL EPA 425.1 0.05 mg/L BAB

Mercury NDmgIL EPA 245.1 0.0005 mgIL MAJ

Molybdenum 0.068 mg/L EPA 200.8 0.005 mg/L CV

Nickel NDmgIL EPA 200.8 0.0025 rng/L CV

Nitrate 40. mg/L EPA 300.0 10. mg/L BAB

Nitrite 2.4 mg/L EPA 300.0 0.1 mg/L BAB

Residual Chlorine NDmg/L SM 4500-CI-G 0.05 mg/L JG

Selenium NDmg/L EPA 200.8 0.025 mg/L CV

Silver NDmg/L EPA 200.8 0.0025 mgIL CV

Sulfate 21. mgIL EPA 300.0 0.5 mgIL BAB

Sulfide NDmgIL 8M 4500-82-D 0.02 mgIL MAJ

Sulfite NDmg/L SM 4500-803-B 0.4 mg/L JG

4/16/2004
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'Coffey Laboratories A40401AZ

Thallium NDmg/L EPA 200.8 0.001 mglL CV

Tin NDmg/L EPA 200.8 O. mg/L CV

Titanium NDmgIL EPA 200.8 0.01 mgIL CV

Total Chlorine NDmgIL 8M 4500-CI-G 0.05 mglL JG

Total Cyanide NDmgIL EPA 335.2 0.01 mglL MGH

Total Kjeldahl
Nitrogen 1. mgIL 8M 4500-Norg-B 1. mgIL MGH

Total Oil & Grease NDmgIL EPA 1664 3. mgIL NAC

Total Organic Carbon 6.3 mgIL EPA 415.1 0.8 mgIL BAB

Total Phenols NDmg/L EPA 420.1 0.1 mg/L JG

Zinc NDmgIL EPA 200.8 0.025 mglL CV

ND means none detected at or above the detection limit listed.

4/16/2004

Page 3 of3
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Tom Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210

Sample Information

Page 1 of3

Report Date: 04116/2004
Job Number: A40401AZ

PWSID:

PO Number: 4500075102

Project No.: 31

Project Name: Annual 3510-2C

Laboratory Sample ID

A40401AZ-l

Field Identification Matrix Collection Date Collection Time
04-31~CE-C Water 04/0112004 0730

Analytical results are on the following page(s).

Sincerely,

Technical Services

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need
further assistance, please do not hesitate to call our Customer Services Department.

TS/atc

4116/2004
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, Coffey Laboratories A40401AZ Page 2 of3

~
Sample Identification

Lab Sample ID#: A40401AZ-l 04-31-CE-C

Inorganic Chemicals
Contaminant Analysis Method Detection Limit Analyst

Aluminum ND mg/L EPA 200.8 0.1 mg/L CV

Ammonia Nitrogen 2. mg/L SM4500NH3BC 1. mg/L MGH

Antimony NDmg/L EPA 200.8 0.0025 mg/L CV

Arsenic NDmg/L EPA 200.8 0.0025 mg/L CV

Barium 0.001 mg/L EPA 200.8 0.001 mg/L CV

Beryllium ND mg/L EPA 200.8 0.0025 mg/L CV

Boron NDmg/L EPA 200.8 0.025 mg/L CV

Bromide ND mg/L EPA 300.0B 50. mg/L BAB

Cadmium Np mg/L EPA 200.8 0.001 rng/L CV

Chloramine NDmg/L 8M 4500-CI-G 0.05 mg/L JG

Cobalt NDmg/L EPA 200.8 0.0005 mg/L CV

Copper 0.006 mg/L EPA 200.8 0.005 mg/L CV

Iron NDmg/L EPA 200.7 0.2 mg/L MAJ

Lead NDmg/L EPA 200.8 0.001 mg/L CV

Magnesium 2.3 mg/L EPA 200.7 0.1 rng/L MAl

Manganese 0.018 mg/L EPA 200.8 0.001 mg/L CV

MBAS (Surfactants) 0.24 rng/L EPA 425.1 0.05 mg/L BAB

Mercury NDmglL EPA 245.1 0.0005 mg/L MAJ

Molybdenum 0.068 mg/L EPA 200.8 0.005 mg/L CV

Nickel NDmg/L EPA 200.8 0.0025 mg/L CV

Nitrate 40. mg/L EPA 300.0 10, mg/L BAB

Nitrite 2.4 mg/L EPA 300.0 0.1 mg/L BAB

Residual Chlorine NDmglL SM 4500-CI-G 0.05 mg/L lG

Selenium NDmglL EPA 200.8 0.025 mg/L CV

Silver NDmglL EPA 200.8 0.0025 mg/L CV

Sulfate 21. mg/L EPA 300.0 0.5 mg/L BAB

Sulfide NDmglL 8M 4500-S2-D 0.02 mg/L MAJ

Sulfite NDmglL SM 4500-S03-B 0.4 mg/L JG

4/16/2004
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, Coffey Laboratories A40401AZ

Thallium NDmgIL EPA 200.8 0.001 mg/L cv

Tin NDmglL EPA 200.8 O. mg/L CV

Titanium NDmglL EPA 200.8 0.01 mg/L CV

Total Chlorine NDmglL 8M 4500-CI-G 0.05 mg/L JG

Total Cyanide NDmgIL EPA 335.2 0.01 mg/L MGH

Total Kjeldahl
Nitrogen 1. mg/L 8M 4500-Norg-B 1. mg/L MGH

Total Oil & Grease NDmgIL EPA 1664 3. mg/L NAC

Total Organic Carbon 6.3 mgiL EPA 415.1 0.8 mg/L BAB

Total Phenols NDmgIL EPA 420.1 0.1 mg/L JG

Zinc NDmglL EPA 200.8 0.025 rng/L CV

NO means none detected at or above the detection limit listed.

4/16/2004

Page 3 of3
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STORET data summary

Station number 402000, SP&S Railroad Bridge, Portland, Oregon
Data retrieved on July 9, 1992 by George Davis/Doug Jones

No. of
Parameter Samples Average Maximum Minimum units
F- 7 0.10 0.10 0.10 mg/l
P04-3 190 0.105 0.260 0.030 mg/1
CrT 10 16 50 1 ug/1
Dissolved

Oxygen see attached data from 1980 to present

.DO 14't \o.~'Z. II. t..<.o to.'\ fYVj / J

LOWe:!:.f PL.OW AV~£'r::I--C OY>Stt. ~N",,~ Dl"\"\S

I,.,.I\-\\V'" .$ ~"'"?trU b'~ 'fa " C-(,V'o a. \N P\ "f"\ ~"LA L.­

\ o ,,\(J... p~OO'
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"'
STATION NUMBER(S) *
LATITUDE/LONGITUDE PRECISION CODE *
STATION LOCATiON *
STATE/COUNTY CODE STATE NAME COUNTY NAME *
MAJOR BASIN NAME MAJ/MIN/SUB BASIN CODE *
MINOR BASIN NAME *
AGENCY CODE STORED DATE HYDROLOGIC UNIT*
STATION DEPTH ELEVATION *
ECOREGION *
WATER BODY *
AQUIFERS *
LOCKED DATE *

*
*
*

'"
*
*

*
*
*

**** STORET SUMMARY SECTION ****

* *
* *
*****

************

*
* *
*****

IS A RETRIEVAL OF DATA FROM THE ENVIRONMENTAL PROTECTION AGENCY'S STORET SYSTEM,
OF SAMPLING SITES AND THEIR ASSOCIATED QUALITY DATA. THE INFORMATION liAS

USING SPECIFIC STORET INSTRUCTION SETS IN COMBINATION TO SELECT ONLY THE DATA
FOR THIS RETRIEVAl. BRIEF EXPLANATIONS OF THE INSTRUCTION SETS ARE INCLUDED BELOW.

QUESTIONS MAY BE DIRECTED TO THE STORET USER ASSISTANCE SECTION AT
(808) 424-9067.

*
*

*
*
*
*
*

*STATION TYPE
*
'I<

*
*
*

FOLLO\.lING
A DATABASE
RETRIEVED
REQUESTED

FOLlO\.lING IS THE FORMAT FOR THE STATION HEADER INFORMATION WHICH APPEARS
ON EACH PAGE OF THE RETRIEVAL UNLESS STATION AGGREGATION \.lAS PERFORMED

*************************************************************************************

* *
*RIVER MILE INDEX *
* *
********,*********************,***.***********************'k****************************

**************************************************************************************************************************
****************************************************************************************************************************
** **
** ***** * * * * * * *** ****** * * **
** * * * * ** ** ** ** * * * * * * **

* 1\'.". **** **** * * * * * *
***** * * * * * * * * ******* ****** * *

*"'
**
**
** *****
** * *
** *
** *****
** *
** * *
** *****
**
** *******
"'* '"** *
** '"** *
** *
** *
**
** *****
** * *
** * *
** * *
** * "'** * *
** *****
**
** ******
** * *
** * *
** ******
"'* "' "'
** * "'
** * *
**
** *******
** *
** *
** ***
** *
** *
** *******
**
** *******
** *
*"' *
** "'
** *
** *
** *
** CONTINUED ON NEXT PAGE(S)
** -- -- ----- - - **
** **
****************************************************************************************************************************

**************************************************************************************************************************
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RETRIEVAL PROGRAM

PGM=RET
THIS IS A TABULAR LISTING OF ACTUAL SAMPLE VALUES FOR SELECTED PARAMETERS

A BEGINNING DATE OF (YY/MM/DD) 80/01/01 WAS REQUIOSTED
NO ENDING DATE WAS REQUESTED -- STORET ASSUMED THE ENDING DATE WAS THAT OF THE MOST RECENT DATA VALUE FOUND

STATION SELECTION WAS BY:

AGENCIES WHOSE DATA HAS NOT BEEN 'RETIRED'

STATIONS SELECTED WERE RESTRICTED TO:

AGENCY CODE(S) AND STATION NUMBER(S) FOR THE FOLLOWING AGENCY(S):
21400000

PHONE NUMBER(S)

(503)229-5983

ORGANIZATION

OREGON DEPT ENV QUALITY

PRIMARY CONTACT NAME

PETTIT, GREG

AGENCY

21400000

CONTACTS FOR AGENCY CODES RETRIEVED:

DATA SPECIFICATIONS:

REQUESTED PARAMETERS:
PARAMETER CODES AND ABBREVIATIONS

00300 DO MG/L

**NOTE**
NO REMARK CODE RESTRICTIONS WERE SPECIFIED - COMPUTATIONS WILL
BE PERFORMED WITHOUT REGARD TO DATA REMARKS

DATA RESTRICTIONS:

**NOTE**
NO DEPTH INDICATOR RESTRICTIONS WERE SPECIFIED - COMPUTATIONS \JILL
BE PERFORMED WITHOUT REGARD TO DEPTH INDICATORS

**NOTE**
NO GRAB/COMPOSITE RESTRICTIONS \JERE UTILIZED, SO BOTH GRAB AND COMPOSITE SAMPLE TYPES MAY HAVE
BEEN INCLUDED • COMPUTATIONS \.II LL BE PERFORMED \JITHOUT REGARD TO SAMPLE TYPE

**NOTE**
NO COMPOSITE SAMPLE RESTRICTIONS WERE SPECIFIED - COMPUTATIONS WILL INCLUDE STATISTICAL FEATURES OF
THE COMPOSITING PROCESS, PRODUCING VALID RESULTS ONLY WHEN SOPHISTICATED COMPOSITES ARE NOT ENCOUNTERED.
SPEC I FY COMPOSITE HANDLING KEY\.IORDS "ANC" AND/OR "DSROC" I F NEEDED

***** END OF SUMMARY SECTION *****

r>,
~.. .
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STORET RETRIEVAL DATE 92/07/09

/TYPA/AMBNT/FISH/STREAM/SOLIDS/TISSUE/NET/BACK

PGM=RET PAGE:
402000 22WILL00700 09AT10/11/12

45 34 45.5 122 44 41.9 5
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
41051 OREGON MULTNOMAH
PACIFIC NORTHWEST 130923
WILLAMETTE RIVER BASIN
21400000 17090012017 0006.500 ON
0000 FEET DEPTH

SMK 00300
DATE TIME OR DO
FROM OF DEPTH

TO DAY MEDIUM (FT) MG/L

80/01/15 0800 WATER 13.0
80/02/07 1630 WATER 12.7
80/03/05 1510 WATER 11.6
80/04/03 1825 WATER 11.7
80/05/08 1648 WATER 10.3
80/06/05 1545 WATER 9.8 - \O.~'780/07/10 1830 WATER 9.0 'i ~

80'08'07 1700 ",Y'[\ 5.7
80/08/14 1425 WATER

')( ..".,.. 6.4
80/08/20 1540 WATER 6.5
80/08/28 1730 WATE 7.9

~80/09/11 1625 WATER 8.5
80/10/09 1815 WATER 8.8
80/11/06 1330 WATER 9.9
80/12/04 0915 WATER 12.5_
81/01/08 1520 WATER 12.9
81/02/05 1500 WATER 12.8
81/03/05 1630 WATER 12.0
81/04/09 1605 WATER 11.8
81/05/07 1740 WATER 10.3
81/06/04 1545 WATER 9.9 ..- io.cs81/07/09 1705 WATER 8.8 -I.. -:;.

81/08/06 1810 WATER 7.4
81/09/03 1645 WATER 8.2
81/10/08 1715 WATER 9.8
81/11/05 1540 WATER 10.8
81/J2/03 1555 WATER 13.1_
82/01/20 1130 WATER 13.9
82/02/04 1630 WATER 13.2
82/03/04 1440 WATER 13.0
82/04/07 1410 WATER 12.1
82/05/06 1445 WATER 11.0
82/06/08 1055 WATER3 10.4 it
821Q6122 1530 WATER 10.\5 9.9 .-

10'-'X ~

82'07,08 1500 ",Y'R~ 10.2
82/07/20 1510 WATER '1.36 8.5

\ I, '?» !r""J'.-TaAi'O~lN)
82/08/05 1630 WATER 8.9
82/08/17 1600 WATER ~.~ 8.0
82/09/02 1525 WATER 8.2J
82/10/14 0850 WATER 9.7
82/11/04 1510 WATER

),Z.."t'\
11.6....,.

C·J , ,".';

. '-,.,'
,1._ ..... •

~"""r: ,-:' :\ .' ~)

.".j
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STORET RETRIEVAL DAJE 92/07/09

/TYPA/AMB~T/FISH/STREAM/SOLIDS/TISSUE/NET/BACK

PGM=RET PAGE:
402000 22WILl00700 09AT10/11/12

45 34 45.5 122 44 41.9 5
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
41051 OREGON MUlTNOMAH
PAC IFIC NORTHWEST 130923
WILLAMETTE RIVER BASIN
21400000 17090012017 0006.500 ON
0000 FEET DEPTH

2

SMK 00300
DATE TIME OR DO
FROM OF DEPTH

TO DAY MEDIUM (fT) MG/L J"'.....
83/01/05 1630 WATER 13.2 f\<~ \7. C; c..
83/02/10 1400 WATER 13.1
83/03/03 1400 WATER 12.3 fl'\4..e \"2...5"1
83/04/14 1535 WATER 12.3

1 I. /,pc..~3/06/09 1605 \.lATER~ 11.1'it 10.9 Plpz.L.
83/07/14 1430 WATER -9.4 't
~3/08/03 1030 WATER 9.1 -:. 11.2.7

Mp..", \I.I~

83/0B/03 1100 \.lATER 9.2 y.
..\w-J~ '\::'1183/08/03 1110 WATER 9.1

83/08/03 1410 \.lATER C; .1. 9.2 \ \ .2...(.. 6""'lI.\aApol.Aft:.o
~.5C183/08/03 1425 \.lATER 9.7 .J~

83/08/03 1435 WATER 9.7
eJ/08/11 1735 WATER 8.3 ~ .....," ""U11
83/09/14 1535 \.lATER 9.2
83/10/20 1245 WATER 9.5

~"'1'''83/11/10 1505 WATER 11.5
83/~2/13 1317 WATER 13.4
84/01/12 1205 WATER 12.9 0(.(' q.~

84/02/09 1505 WATER 12.4
84/03/15 1440 WATER 12.0

\.j0'{ 1,,'184/04/11 1615 \.lATER 12.4
.~ 84/05/10 1315 WATER 12.0

84/06/06 1535 WATER 10.2 - \ \ \'2... Ua... \z:"ifl
84/07/12 1315 WATER 8.9"'" •
84/08/15 1535 WATER 8.3
84/09/11 1655 WATER 8.6
84/10/10 1535 WATER 9.6
84/11/08 1445 WATER 12.4
84/12/13 1350 WATER 13.7...
85/01/15 1445 WATER 13.5
85/02/27 1500 WATER

1'1..5\
12.4

~5/04/11 1545 WATER 11.3
85/05/09 1740 WATER 11.9 j,
85/06/05 1135 WATER 11.0 "I- 0::- \O.Q'8
85/07/17 1353 \.IATE~ 7.2
85/07/311435WATER 7.1 7.0
85/08/14 1310 WATER 8.2

\O\C\~ 6-..,.~t:>-o
~5/09/10 1335 WATER C\,,=- 8.0

5/11/14 1220 WATER 12.9
85/12/18 1435 WATER 13.5
86/01/09 1220 WATER 13.1 -

SCOEPA00029171
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STORET RETRIEVAL DATE 92/07/09 PGM"'RET PAGE: 3

/TYPA/AMBNT/F ISH/STREAM/SOLIDS/T ISSUE/NET/BACK

-
n

SMK 00300
DATE TIME OR DO
FROM OF DEPTH

TO DAY MEDIUM (FT) MG/L

86/02/20 1350 ~ATER 13.9
~6/03/13 1440 ~ATER li.8

6/06/26 1530 ~ATER II. \'S 8.3
86/07/24 1500 ~ATER \\."'~ 8.1
86/08/14 1340 WATER 7.6
86/09/04 1530 WATER 7.4

~6/10/08 1615 WATER \\ .\f 9.7
6/12/04 1515 WATER 13.1_

87/01/08 1020 WATER 1;5.2
87/02/11 1515 WAT5R 12.4
87/03/11 1515 WATER 11.8
87/04/08 0830 WATER 10.3
87/05/06 1710 WATER 12.1
87/06/0' 1650 'AT'Rli 9.8
87/06/29 1500 WATER 8.3
87/06/30 0750 WATER ~,~ 7.2
87/~6/30 1515 WATER 8.5

87/ 7/01 0"5 'AT'li' 7.8
87/07/01 1525 WATER 8.7
87/07/27 1450 WATER •

9.04
7.9

87/07/28 0530 WATER 7.4
87/07/28 1435 ~ATER 8.0
87/07/29 0540 WATER 7.6
87/07/29 1415 WATER 8.9
87/08/31 1650 WATER 8.8
87/09/01 0725 WATE~ 7.7
87/09/01 1505 WATER ".77 8.2

~7/09/02 0710 WATER 7.4
7/11/~5 1045 WATER q.(., 9.2

87/12/Q4 1000 WATER 12.0.
a8/01/06 1025 WATER 13.0
88/02/04 0845 WATER~

l?l.tS
13.3

88/02/04 0850 WATER 13.2
88/03/09 1130 WATER 12.1
88/04/07 1600 WATER 12.6
88/05/12 0945 WATER 11.8
88/06/08 1045 WATER 10.9

88/87/25 '555 'AT'ill 8.5
88/07/26 0740 WATER 7.6
88/07/26 1415 WATER 7~~ 8.2
88/07/27 0755 WATER 7.6

®

402000 22WILL08700 09AT10/11/12
45 34 45.5 122 44 41.9 5
WILlAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
41051 OREGON MULTNOMAH
PACIFIC NORTHWEST 130923
WILLAMETTE RIVER BASIN
21400000 17090012017 0806.500 ON
0000 FEET DEPTH

"11
'" -:, \c.~3

\0.5'8 ~~LA"t"b

x -, 10. Sf -be

\0.3 I ~,,"o2APO\.AT€O

scoEPA00029172



STORET RETRIEVAL DATE 92/07/09

/TYPA/AMBNT/FISH/STREAM/SOLIDS/TISSUE/NET/BACK

PGM=RET PAGE:
402000 22WILL00700 09AT10/11/12

45 34 45.5 122 44 41.9 5
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
41051 OREGON MULTNOMAH
PACIFIC NORTHWEST 130923
\JILLAMETTE RIVER BASIN
21400000 17090012017 0006.500 ON
0000 FEET DEPTH

4

. !

SMK 00300
DATE TIME OR DO
FROM OF DEPTH

TO DAY MEDIUM (FT) MG/L

88/07/27 1350 WATE~}, 7.9
88/07/28 0735 YATER 7.1

88/08/22 '4'5 W'TE'jr 8.2
88/08/23 0820 WATER 7.4
88/08/23 1355 WATER ' 7;150 7.8 ~
88/08/24 0835 WATER 7.7 y :-. \ D.C).5
88/08/24 1425 WATER 8.0

£'f-.\~vJt;·O88/08/25 0900 WATER 7.7 \OAl
88/09/26 1030 YATER 9.4
~8/10/27 1045 WATER \\.11 9.4

8/12/22 1410 WATER 12."-
-i9/01/26 1530 YATER

\7. ,1\"
13.6

9/03/15 1525 WATER 13.2
-i9/04/18 1515 WATER 11.'" 11.4

9/06/08 1410 WATER 9.3 -It
89/fr7/19 1540 WATER 1.6 " -=-'0 ..5"-;I

89/08/14 1010 WATER B.3
89/09/21 1350 WATER "1,(0 6.6 10,73 tl'-i~f'O~Tro

~9/11/14 1645 WATER 10.8
89/1~/06 1500 WATER 1~.2

90/01/23 1605 WATER 13.2
90/02/21 1430 WATER 13.9
90/03/21 1400 WATER 12.3
90/04/23 1410 WATER 10.4
90/05/30 1440 WATER 10.3 p

90/06/26 1400 YATER 10.1 -y, -, \O'~<\
~0/08/21 1300 WATER 1,.5 6.4

90/09/19 1630 WATER 8.1 (0. Ct:6 ~'"-r,z,-,fOlAi eo
90/10/23 1520 WATER 10.1
90/11/14 1600 WATER 11.4
90/12/27 1005 WATER 13.0_
91/01/16 1515 WATER 13.9
91/02/20 1255 WATER 12.2
91/03/13 1305 WATE~ - 13.5
91/03/13 1310 lJATE 13.5t> 13.6 r \\ :2-(,;,91/04/10 1250 WATER 12.8 y -:.
91/05/08 1145 WATER 1.Q.7
91/06/05 1240 lJATER 1'0.7 II. 1\ ~"'-r.zAfc><.PJ"Tb"D

~1/07/02 1221 WATER "?,OJ I 9.4
1/09/27 1245 YATER 8.8

91/10/09 1332 WATER
II.n

9.3
~ --..,

1Z.'1l"t

SCOEPA00029173
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STORET RETRIEVAL DATE 92/07/09 PGM=RET

/TYPA/AMBNT/FI SH/STREAM/SOLIDS/T ISSUE/NET/BACK

SMK 00300
DATE TIME OR DO
·FROM OF DEPTH

TO DAY MEDIUM (FT) MG/L

~2/01/29 1115 WATER 1t,.5 \
12.3

2/04/15 1130 WATER 10.8
. 92/05/05 1525 WATER~

\O.~
10.1

92/05/05 1635 WATER 10.5

0' ·',.'>"1;
:...,;;/

PAGE: 5
402000 22WILL00700 09AT10/11/12

45 34 45.5 122 44 41.9 5
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
41051 OREGON MULTNOMAH
PAciFIC NORTHWEST 138923
WILLAMETTE RIVER BASIN
21400000 17090012017 0006.580 ON
0800 FEET DEPTH

SCOEPA00029174
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~' U.S. Postal ServiceTM - -
- I

CERTIFIED MAILTM RECEIPT ,
(Dcrm_e!lt~c Mail Only; No Insurance (:overage Provid~d) -

a
Postmark '"

Here ~

Postage $

Certified Fee

Return Reclept Fee
(Endorsement Required)

Restricted Delivery Fee
(Endorsement Required)

Total Postaqe & Fees s ).

.:r­
Ul

ru '-----=---=----"--,---=---=----=----;---=--=---=---=---=--_-=---Ir-
rn
o
o
o

o
...D
r'l
r'l

.:r-
o sem Dr. Elliot Zaiso
r- sire Water Quality Source Control, DEQ

orP 2020 SW4th Ave" Suite 400
citY. Portland, OR 97201-4987

SCOEPA00029175



(BSJBAB/:i) GOOG eunr '008£ WJo=!·sCi
Certified Mail Provides:
III A mailing receipt
I!i A unique identifier for your mailpiece
flI A record of delivery kept by the Postal Service for two years
Important Reminders:
[J Certified Mail may ONLY be combined with First-Class Mail® or Priority Mail®.
I!] Certified Mail is not available for any class of international mail.

[J NO INSURANCE COVERAGE IS PROVIDED with Certified Mail. For
valuables, please consider Insured or Registered Mail.

c For an additional fee, a Return Receipt may be requested to provide proof of
delivery. To obtain Retum Receipt service, please complete and attach a Return
Receipt (PS Form 3811) to the article and add applicable postage to cover the
fee. Endorse mailpiece "Return Receipt Requested". To receive a fee waiver for
a duplicate return receipt, a USPS® postmark on your Certified Mail receipt is
required.

[J For an additional fee, delivery may be restricted to the addressee or
addressee's authorized agent. Advise the clerk or mark the mailpiece with the
endorsement "Restricted Delivery".

CJ If a postmark on the Certified Mail receipt is desired, please present the arti­
cle at the post office for postmarking. If a postmark on the Certified Mail
receipt is not needed, detach and affix label with postage and mail.

IMPORTANT: Save this receipt and present it when making an inquiry.
Internet access to delivery information is not available on mail
addressed to APOs and FPOs.

SCOEPA00029176



, .
";'

',',',

SENDER: COMPLETE THIS SECTION

\ • Complete items 1, 2, and 3. Also complete
Item 4 if Restricted Delivery is desired.

, Ii 'Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mallpiece.
Oron the front if space permits.

1. Article Addressed to:

Dr. Elliot Zais
Water Quality.Source Control,
2020 SW 4th Ave., Suite 400
Portland, OR 97201-4987

DEQ

A. Sig~atu~ L Qt''\. f'~ ~ ~,gi~1 ib,,: r
, i\ h·~· U'~ ~ \¥ nIP Agent I

X ~# ..-- 0 Addressee f

B. Received.by ( Printed 'N'OV 1~ ~t.l1eIiVery I
D. Is deliveryaddressdifferent from item 1? 0 Yes I

If YES, enter deliveryadd~ ~IoW:~; No I
r~ ~:: Q1--'~INVV r~ I
l.dl ~.... I

t

2. Article Number
(Transfer from seNlee label)

7004 1160 0003 7254 7649

PS Form 3811 , February 2004 Domestic Return Receipt

SCOEPA00029177



UNITED STATES POSTAL SERVICE First-Class Mail
Postsge & Fees Paid
USPS
Permit No. G-10

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

SCOEPA00029178
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rn
o
o
o

o
...D
,....=f
,....=f

.:r­
o
o
r-

Postage $

Certified Fee

Return Reciept Fee
(Endorsement Required)

Restricted Delivery Fee
(Endorsement Required)

Total Postage & Fees $ .3&
Oregon DEQ
WQ-DMR Processing
811 SW 6th Ave.
Portland, Oregon 97204-1390

Postmark
Here

SCOEPA00029179



(eSJ8A8/:J) GOOG aunr '008£ WJO:l.S.:i

Certified Mail Provides:
iii A mailing receipt

• A unique identifier for your mailpiece

III A record of delivery kept by the Postal Service for two years
Important Reminders:

C Certified Mail may ONLY be combined with First-Class Mail® or Priority Mail®.
a Gertified Mail is not available for any class of international mail.

c NO INSURANCE COVERAGE IS PROVIDED with Certified Mail. For
valuables, please consider Insured or Registered Mail.

f:I For an additional fee, a Return Receipt may be requested to provide proof of
delivery. To obtain Return Receipt service, please complete and attach a Return
Receipt (PS Form 3811) to the article and add applicable postage to cover the
fee. Endorse mailpiece "Retum Receipt Requested". To receive a fee waiver for
a duplicate return receipt, a USPS® postmark on your Certified Mail receipt isrequired.

~ For an additional fee, delivery may be restricted to the addressee or
addressee's authorized agent. Advise the clerk or mark the mailpiece with theendorsement "RestrictedDelivery".

e If a postmark on the Certified Mail receipt is desired, please present the arti­
cle at the post office for postmarking. If a postmark on the Certified Mail
receipt is not needed, detach and affix label with postage and mail.

IMPORTANT: Save this receipt andpresent it when making an inquiry.
Internet access to delivery information is not available on mail
addressed to APOs and FPOs.

SCOEPA00029180



• Complete items t, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

Oregon DEQ:"
WQ-DMR Processing
811 SW 6th Ave.
Portland, Oregon 97204-1390 3. Service Type

D Certified Mail

D Registered

D Insured Mail

D Agent
D Addressee

D Express Mail

D Return Receipt for Merchandise

DC.D.D.

2. Article Number

(Transfer from service labelj

4. Restricted Delivery? (Extra Fee)

7004 1160 0003 7254 7663

DYes

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540

SCOEPA00029181



UNITED STATES POSTAL SERVICE

111111
First-Class Mail
Postage & Fees Paid
US~S .
Permit No. G-10

• Sender: Please print your name, address, and ZIP+4 in this box.

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

SCOEPA00029182



BOD

Total Phosphate

....ad
(D.Vt

FOrm ApprcvJiu:l.
OMS No, ;r04~
ApprQv.,. em«t.. fO·31~

(1)

luoride

Process Waste

Water Flow

Cr+6

CrTotal

TSS

~1rCH" ~Hti ~M.«'ttoH 0 ~ "'tOt.A't • ( ",_ <It.MM<~

(1) Chrome batches are no longer being treated on site. pH outages: pH of 5.88 for 5 mins.

-_-.....'-_._._--------...- .....-_._--..-::---
~.J£t!__. . _

WMA"NOM
-~-----~~~---------~

SCOEPA00029183



NTC

mg/L

Fomt~lld.

QMBNa.~

_1'4'1471 UPIf.' 10-.$1~

1.7

137

<0.02

0.8

f JN~: fktd iMtr'l.ICItiamtwfu•• ..,.pl4lUI"l. au .....
Q""'l..t'n' 011 ~C«kTItA'teoN

(JlllhUJ (,J.UII

--,

kg/day

":.1

--

Tom McCue
Environmental Mana

"~C'T.
<iU1t

Turbidity

TTO

pH excursions
> 60 minutes

--------~-....~---._---~-­
~~---------_._-----....1'.... ...C>M """H?"(""","
.........~---....,-..---_:_-----~-~--
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.AV,.1d:'1''''......
''''PI

~ Appn:J¥ad.
QMa.Na.~

~«l\i'81 upra. l(h314)4

"MMMlnitA
(JUl.

....~p~",~IlfWIomc:tllt

Tom McCue
Environmental Manager

MV-3 Flow

MV-3 Total
phosphates

-------~----~----_..-----­

~-------------------WM~ ....... i<d~.-1'TM~~""....~~--~----- ........ - ......._~~.~~
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---,-~......---~-'-.~~--~~­
~-----------------

......&TM
(~.

Outfall flow

Outfall
tern erature
Outfall pH

pH excursions
60 minutes

..,.tltlt/Yftu: ",.,HCJMI. UUiUTW«O~.

Tom McCue
Environmental Manager

Form~.

OMS Ntl.IO'tH:lOO4

Apgrl;MlJ ,,'M 10-31~

07 11 9
~ftlII "'••1'1: .HO ClAY
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SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
October-07 Discharge Data

Outfall /I 001

Cr
BOD Fluoride Phosphate Total Cr Cr+6 Loading Loading

BOD loading TSS TSS Loading Loading Phosphate Loading Total c- Loading Cr" mglL Cr+6 mglL MonthlyAvg. Daily Max
Date mgIL kg/dey mgIL kg/dey Fluoride mgIL kg/day mgIJ kg/day mgIL kg/day DailyAvg. MonthlyA1IQ. kg kg

4 2.1 7.39 2.0 7.0 8.0 28.02 0.100 0.352 0.0005 0.0018 0.000 0.000 0.000 0.000
11 1.0 3.2 0.5 1.6 10.0 32.28 0.176 0.570 0.0005 0.0016 0.000 0.000 0.000 0.000
18 4.0 14.9 1.9 7.1 8.7 32.31 0.154 0.572 0.0005 0.0019 0.000 0.000 0.000 0.000
25 4.5 14.0 1.3 4.1 7.3 22.62 0.165 0.515 0.0005 0.0016 0.000 0.000 0.000 0.000

0.000 0.000

Outfall /I 002

503-243-2020

0.000 0.000
0.000 0.000

Outfaii/1003

0.000 0.000

CI2 Free CI2 Free
Available Available
Daily Max MonthlyA1IQ.

mg/L mglL

0,

0.144
0.237

0.174
0.503

Phosphate
mgIL

1 859
2 943
3 1052
4 1030
5 1287
6 1079
7 1071
8 1155

9 950
10 1128
11 1049
12 954
13 852
14 1131
15 1045
16 1083
17 1049
18 1052
19 731
20 943
21 1166
22 1121
23 1196
24 1174
25 l1n
26 1389
27 496
28 1098
29 1075
30 964
31 731

(002) DAILYFLOWS

Tom McCue

TYPEDcmPRlNTED

NAMEfTTTLE PRlHClPAl EXECUTlVE

OFFICER

(001) DAILYFLOWS (001) Turbidity Dally Avg (001) pH Dally Avg

Day M' Day NTU's Day pH

1 3608 1 0.7 1 8.3
2 3464 2 0.6 2 8.1
3 3392 3 0.7 3 8.1
4 3521 4 0.6 4 8.1
5 3865 5 0.6 5 8.0
6 2900 6 0.9 6 7.7
7 3487 7 0.6 7 7.7
8 3827 8 0.6 8 7.8

9 3498 9 0.6 9 7.9
10 3415 10 0.6 10 8.1
11 3240 11 0.6 11 7.8
12 3490 12 0.7 12 7.8
13 3025 13 0.6 13 7.7
14 3593 14 0.7 14 7.7
15 3664 15 0.5 15 7.5
16 3475 16 0.8 16 8.0
17 3565 17 0.9 17 8.0
18 3714 18 0.7 18 8.0
19 3259 19 0.8 19 8.2
20 3683 20 0.8 20 8.3
21 3502 21 0.8 21 8.4
22 3028 22 1.0 22 8.1
23 3051 23 o.s 23 7.6
24 3150 24 1.0 24 8.0
25 3119 25 0.9 25 8.3
26 3286 26 0.8 26 8.1
27 3104 27 0.9 27 8.1
28 3301 28 o.s 28 8.0
29 3335 29 0.8 29 8.4
30 3339 30 0.9 30 7.8
31 3929 31 0.7 31 7.7

Total: 105649

SCOEPA00029187
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Postmark
Here

Postage $
f----------I

'~j"'- - ~~" --"'-\: ,~~~~,~~.r~-~;"';.. -'i ,.".. --~'~"._"'--'"" ~~l':.\F'1".f."I- ,.~~

W.s. 'Posta~'Ser,VICeTM ' ".' -' ,'~~J

.ICERTIF-UE'E> MAU~TM RECEIPT '. ' .
. (Dt?m~~tjc,J!l!j!;Ji!.Q!M~)t!ikJilslJfsncfJ qpversfle Pr;ov,idec!) ...<••

Total Postaqe & Fees 5; -J.
~

o Sent To Oregon DEQ
o WQ-DMR Processing
r- Si",eCA 811 SW6thAve.

orPOB<
ciii.'siil Portland, Oregon 97204-1390

rn
o Certified Fee
o
o Retum Reclept Fee

(Endorsement Required)

o Restricted Delivery Fee f---------l

~ (Endorsement Required) f--,:;:::..--4-¥-----l

..-=I

~

Ul
ru L-_--===------=------=.,-==-----=-----=-=--=--=;:.._----=.==-----=--===-----_---l
f'-
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.3"
lJl
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Postage $

rTJ
0 Certified Fee
0
0 Return Reclept Fee Postmark

(Endorsement Required) Here
0

Restricted Delivery Fee...J]

r-'l
(Endorsement Required)

r-'l ..~f'Total Postage & Fees $

SfreeCA
orPOB,

ci,y,Si.i

I.

.3"
o SentTo
o
r-

Dr. Elliot Zais
Water Quality Source Control,
2020 SW 4th Ave., Suite 400
Portland, OR 97201-4987

DEQ

<lJ .._...­
OJ

SCOEPA00029189



.~ .'

SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY :

(

I (j)1/!
DYes

D. Is deliveryaddressdifferent from item1?
If YES,enter deliveryaddressbelow:

x
A. Signature

B-.Receivedby ( Printedf'J!

4. RestrictedDelivery? (ExtraFee)

3. ServiceType , .

D CertlfledMall D ExpressMall f'
D Registered D ReturnReceiptfOrMerchandise \
D InsuredMall D C.O.D.

I
r
I
r
l

L!r========:=;I,

7004 1160 0003 7254 7779

, DomesticReturnReceipt

Dr. Elliot Zais
Water Quality sOlce Control, DEQ
2020 SW 4th Ave.'f Suite 400
Portland, OR 97201-4987

• Compl¢e items 1, 2, and 3. Also complete
item 4 if Restricted Delivery Is desired.

• Print your name and address on the reverse '
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressedto:

102S!l5-02-M.1s40 I
.----,-,----------:-';-~-,---~------_,_-,----------~f.

.2. Article Number , . ; 1 ;

I (Transfer from service labeQ ' "

\ ;PS Form 38t 1, February 2004

I
1------------_---....1...----:-------------1

,~. " '

), '

... '

. '., .

'" .'

:,. '

, . J'

".1

....
';" '

SCOEPA00029190



~ ",,,,
• Sender: Please print your name, address, and ZIP+4 in this box.

I.

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MiS 30

SCOEPA00029191



• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

III Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

Oregon DEQ
WQ-DMR Processing
811 SW 6th Ave.
Portland, Oregon 97204-1390

• •

D Agent
D Addressee

C. Dfteofp!!livery

'jlLfjP
D. Is deliveryadd s differentfrom item 1? DYes

If YES, enter delivery address below: D No

3. Service Type

D Certified Mail
D Registered
D Insured Mail

D Express Mail
D Return Receipt for Merchandise
D C.O.D.

2. Article Number
(Transfer from service label)

4. Restricted Delivery? (Extra Fee)

7004 1160 0003 7254 7786

DYes

PS Form 3811 , February 2004 Domestic Return Receipt 102595-02-M-1540

SCOEPA00029192



UNITED STATES P?~~~h:~S~;(~S:;{f";)<>n.,;r;':I;:: 111:j':::':::::~;:~::.:::: ::t~~:~~ke~i~:
.,.J! '''';. USF" "'.,
,-,. ".""'''''''0.- ~.•~,~ ""8emi1t''N(j'>G:'1b~···,,··y'i

t),~·{ ..',l.~.~\p:.~ ,;·~,(H:.:\~~; f>t·.':~ .,i~; L. YI1~ll"\)"""~("ht., .. :.....::-t,'...\m\ ~:I.:;;;{p "-'~'~ '.~,,:
·,.w"\~w,,,,·

• Sender: Please print your name, address:o~~d Z~'P':+:4"'iff'th{;'bo~";-:'~ ,,,,,,,h,C;'"

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

••• • • •• • t • • • • • • . " • • • I • ~ ~ ~

ii, i" I;;i Li 1\ j H ; iIii1 H 11 il! i 1\ ;;j ; i ,Ii ill I Ii;;;Ii i HI i j ; il
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I"MtMJltrtU
(»41. MI:NIMUM

Fortl't~.

QMSNu••~
~PfQ\i(",1 eJJflI'N KJ'~l~

..........11:
~...I'

1$$'.

Process Waste

Water Flow

BOD

TSS

--'
23.2 7.2 8.9 mglL

15
I

3:0. .
.1

2.0 2.5

2.3 ·61

0'.02
CrTotal

Fluoride

( <0.004

·0·@91" >'~., .;" _.,

21.7

0.009

.GJe.27

25.6 kg/day

0.001

6.8

17.4

0.003

l ·C I
, ..'~.:V

7.3

32

Total Phosphate

Tom McCue

liMY' "NO .....'lOH 0,,"~ ....~..,.I fL. ('1 .11 MltIillmtMH J!(f,"l

(1) Chrome batches are no longer being treated on site. pH outages: pH outage 12/25/07 for 5 minutes at 5.95

0.1

IS

mglL

SCOEPA00029194



"dAMflTlI£II
(~t

TTO

Turbidity

pH excursions
> 60 minutes

Tom McCue
Environmental Mana

FOfm Appta-a.
QMB;No.2~

AppmllVl ~ru ro--31-(M

It.G. 2' Ocl' 4

SCOEPA00029195
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ilI'dMlllIr:'I'd
(»41}

MV-3 Flow

MV-3 Total
phosphates

TomMcCue
Environmental Manager

·_J.H.jI~Tblfjc 0 .. l"1'...1. ~v'l'1~

of'f~ 0Ilr .,,\J'HOIIH~"41"""

Form .jm:I¥Jitd.
mmNa.20~

A,pgrQV4l1~ t"*.$1-\l4

1

08 1 11
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,.dMIIlnU
(»4J}

Outfall flow

Outfall
tern erature
Outfall pH

pH excursions
> 60 minutes

\e:rtAL '(Y\', 'Cyv+e-s
Dv-ts'de cf 0,0- q,o

0..kv\('--e....

Tom McCue
Environmental Manager

10fm Appra(lU.
OMS; 1m. 20lU'.HlQ04

AptmJlfllt ~.a.31-f#.4
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SUPPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland. Oregon 97210-3676

Permit Number: 101128
December-07 Discharge Data

Outfall #001

Cr
BOD Fluoride Phosphate TotalCr Cr -e Loading Loading

BOD Loading TSS TSS Loading Loading Phosphate Loading Total Cr Loading Cr~ mg/L Cr+13 mg/L Monthly Avg. Daily Max

Date mg/L kg/day mg/L kg/day Fluoride mg/L kg/day mg/l kg/day mg/L kg/day Daily Avg. Monthly Avg. kg kg

6 6.4 20.35 2.5 7.9 7.0 22.20 0.116 0.369 0.0005 0.0016 0.000 0.000 0.000 0.000
13 8.9 30.1 2.1 7.1 6.5 21.83 0.093 0.315 0.00256 0.0087 0.000 0.000 0.000 0.000

20 8.0 28.3 1.2 4.2 7.3 25.64 0.098 0.346 0.0005 0.0018 0.000 0.000 0.000 0.000
27 5.6 14.2 2.0 5.1 6.7 17.04 0.098 0.249 0.0005 0.0013 0.000 0.000 0.000 0.000

(001) DAILYFLOWS (001) Turbidity Daily Avg (001) pH Dally AV9 (002) DAILYFLOWS Outfall #002 Outfall # 003

Gl2 Free Gl2 Free

Available Available
Phosphate Daily Max MonthlyAvg.

Day M' Day NTU's Day pH Day M' mg/L mg/L mg/L

1 3237 1 0.8 1 8.3 1 1707 0.083 0.000 0.000

2 3206 2 0.9 2 8.3 2 367 0.066 0.000 0.000

3 3714 3 0.9 3 8.4 3 999 0.125 0.000 0.000
4 3627 4 0.7 4 8.4 4 379 0.087 0.000 0.000

5 3331 5 0.6 5 7.8 5 1870

6 3180 6 0.7 6 8.4 6 1086
7 3312 7 0.8 7 8.3 7 1908
8 3403 8 0.6 8 8.2 8 500

9 3259 9 0.8 9 8.1 9 1094
10 3187 10 0.9 10 8.4 10 1113

11 3346 11 1.1 11 8.2 11 1310

12 3252 12 0.7 12 8.2 12 1041

13 3364 13 0.6 13 8.2 13 905

14 3229 14 0.8 14 8.2 14 916

15 3233 15 0.8 15 8.2 15 969
16 3191 16 0.7 16 8.0 16 1121

17 3301 17 0.8 17 7.9 17 912
18 3399 18 0.7 18 8.3 18 1143
19 3468 19 0.7 19 8.5 19 890
20 3532 20 1.1 20 8.3 20 890
21 3229 21 0.7 21 8.1 21 1749
22 3487 22 0.7 22 8.1 22 530
23 3350 23 0.6 23 8.0 23 1071
24 3339 24 1.2 24 7.9 24 954
25 2555 25 1.1 25 8.0 25 980
26 2786 26 0.5 26 8.3 26 871
27 2544 27 0.7 27 8.3 27 1030

28 2900 28 0.7 28 8.3 28 1548

29 3233 29 0.6 29 8.2 29 628

30 2733 30 0.7 30 8.5 30 1980
31 3210 31 0.6 31 8.4 31 1473

Total: 100160 Total: 33934

NAMEIllTLE PRINCIPAL EXECUTlVE
DATE

T_~

I CERTIFY UNDER PENALTY OF LAW THAT I HAVE PERSO~Y EXAMINED AND AM FAMILIAR WITH THE
OFFICER INFORMATIONSUBMITTED HEREIN:ANDBASCOON MY INQUIRYOF 1'HOSEINDIVIDUALSIMMEDIATELY

RESPONSIBLEFOR OBTAINING THE INFORMATION.I BELIEVETHE SUBMITTEDINFORMATIONIS TRUE. ACCURATE

Tom McCue AND COMPLETE. I AM AWARE THAT THEREARESIGNIFICANTPENALTIES FOR SUBMlTIING FALSEINFORMATION. 503-243-2020
TYPED OR PRINTED

INCLUDINGTHE POSSIBILITYOF FINE ANDIMPRISONMENT. SEE 18 U.S.C. § tOOl AND 33 U.S.C.§ 1319.(Penalties
SIGNATUREOF PRINCIPALEXECUTIVEunde1lhesestatules may Include fines up to $10.000 and'or maximum imprisonrne'Ilt ofbetween 6 months and 5 y9lml.)

OFFICEROR AUTHORIZEDAGENT

SCOEPA00029198
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CERTIFiED '1\~'1AILM RE·CEIPT ~,'
; (DC?fn,!,$tlc, M~l~D!y;,;f:l9".llij~urancf!.\qo~~rage !,ro,videa) ,

Postmark
Here

DEQ

Postage $
1--------1

T"tal Cl"let~n£ll R. ~AA~ ~

Dr. Elliot Zais
Water Quality Source Control,

si 2020 SW 4th Ave., Suite 400
~ Portland, OR 97201-4987

S
LrJ
ru L...--'::::---=-"::""'--=--==--"";::"'::::-=--':::::::;:--=--==----==--=__...J
I"'-

rn
o Certified Faa
o 1---- --1
o Retum Reclept Fee

(Endorsement Required)
1-------1o Restricted Delivery Fee

...D (Endorsement Required)

.....=I 1-,-,---,,;>-,.,---1

.....=I

zr
o 56
o
I"'-
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, . ,: r '. '" ..,
..:' ~,,~, .

' ..; .
..' :~

:'1:' :-<:,:;".,'.. " ..' ~ .
,"'! , • ~ ;"" ..

SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY

DYes
ONo

D. Is delivery address different from item 17

.

If 'DE01NWR

3. Service Type \
o Certified Mall 0 Express Mall f
o Registered 0 Retum Recefptfor Merchandise (
.0 Insured Mall 0 C.O.D. I

4. Restricted Delivery? (Extra Fee) 0 Yes

A..Signature

X

DEQ
Dr. Elliot Zais
Water Quality Source Control,
2020 SW 4th Ave., Suite 400
Portland, OR 9720 1-4987

• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address ori the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

·1 1. Article Addressed to:

j
I
I
I

2. ArtIcle Number "

(fransferfrom service/abeO 7004 1160 0003 7254 7731
Domestic Return ReceiptPS Form 3811, February 2004 102595-Q2-M·1540 i'-- ~-----------_------------'-------J

, " .
': "t

..,":

....,.
,....

,\,"

<" ~ ," '.... -' ,

',.
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UNITED STATES'~":"""J,;~ItI;'tl!IR'~!:n.r'~/"";;;i'~i·;":1'i~~ . !=!:)o'~..~.l:.:T ~. ~'J.'~ ~ ... ~!"'. ,

. '1:3 :Di}~:.C .;:.?it~nr?· ,:'if'~~"":~ .:itJ~ ..:....

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

.... ......,. . . ., .... :: :::::.......
~;: ~::}:::~':: 1: ;:::~;;;::::: ':;':':~':':':;;:: ;~~~ :~~ i::: ~ i::: 1: :
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Postage $
1---------1

Postmark
Here

Total Postage & Fees $
g; SenlTo Oregon DEQ .
o WQ-DMR Processmg
r- Stre8;'-) 811 SW 6th Ave.

orPOB, Portland, Oregon 97204-1390
cl,y,"Sia

rn
o CertifledFee
o
o Return Reclept Fee

(Endorsement Required)

D Restricted Delivery Fee I--------j
~ (Endorsement Required) I---.".--,..,-@----I

.-=!
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••
• Complete items -1, 2, and 3. Also complete

item 4 if Restricted Delivery is desired. X
• Print your name and address on the reverse ~-,JJ.::::::!JAf!>J~f-J...l:2~~~;"'--r--~~~~~

so that we can return the card to you. B..
• Attach this card to the back of the mailpiece,

or on the front if space permits.

1. Article Addressed to:

Oregon'~

WQ-DMRProcessing
811 SW6thAve.

Portland, Oregon 97204-1390
3. Service Type

D Certified Mail
D Registered

D Insured Mail

D Express Mail
o Return Receipt for Merchandise

DC.a.D.
4. Restricted Delivery? (ExtraFee) DYes

2. Article Number

(Transfer from service label)
7004 1160 0003 7254 7748

PEl Form 3811, February 2004 Domestic Return Receipt 102S9S-02-M-1540
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UNITED STATES_~1l~~-'i{9~t
:t 3.t:ft:;t: ;i2';(~).f .Pt...~( 11.. .

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 972 I0-3676

MIS 30

.' ,.. ... . .. .... ::... . .. :: :: ;::

~j:r:: ": '::':'.~':~ ':'~: :':1:~ :.::: ~~:; ~ ::':~': '::~:i ~ ':: 1:~:: :.=:: '.~~ :.i.:~:.
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,.d......,U
(J.'lI-Vt

Process Waste

Water Flow

. MtNI*,UM

Forl'll .prav.d.
QMs.tu.~

~fQVitl -.,,,. 10-31~

II<lQUPCY • ....,,10..1:
~~I. "tY''''

~~I 16$\-111

BOD

TSS

(1)

41.8

··3'

10.2 kg/day

kg/day

8.7 12.7

15 ):0
~

2.5 3. 1

21 6;1

0.02

CrrataI

Fluoride

otal Phosphate

Tom McCue

<0.004

0';0·9:1
.'.. ,,':... :

23.8

<0.004

°27. \J,~ .. :1

25.5
,"' '

31(i)S

kg/day

kg/day

;.

<0.001

7.3

17.4

<0.001

1.0

8.5

32

0.4

15

1llI:Ht#tH"" ~A'I'~ of"~ .~"fOMli ( ,~_ 41f6fll.M~~

(1) Chrome batches are no longer being, treated on site. pH outages: none

scoEPA00029205
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-~_..-_~---------~~-"""',~

Ji'MAflIItrtM
(U-Vt

TTO

Turbidity

pH excursions
> 60 minutes

Tom McCue
Environmental Mana

Ferm ~vdd.

QMS. N'a, ·104r.HlCI04
Appro\till ..,. 10·~1-{M
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"'4lI'f:W"Ta JIiI.IoMlIfAl\IIIIU'"~~ _

s~~~::. _~te II? 93~~ ,

~ -~~~m~m---------
----~--_._-----------_.---

MV-3 Flow

MV-3 Total
phosphates

....It/'ft'n.c "~li'JU,..-c1J"~~

Tom McCue
Environmental Manager

F<nm~d.

OMS.r¥c.~

AppNVBl~ 1(l-,;U-tM
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---- -'..-.,...-.~----_ ...........__. _.~- ...............-.............-..~

,......~
C1U't

Outfall flow

Outfall
tern erature
Outfall pH

pH excursions
> 60 minutes

•••,....... "'jiJ~IN.1<. ~V"W1:omoll'
Tom McCue
Environmental Manager

IlJIIUA'n.1ftrc 0.. PM. ~'Tt'¥f.
<»'"....~ ....\1TH<lfttllD Acll<.iIl!l'

FOft"I'Io~d.

G_Na.m~

~0WJl~••3'.....

.",,1<.«.,.,...
,$II.,,,,
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SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland. Oregon 97210-3676

Pennit Number: 101128
November·07 Discharge Data

Outfall #001

Cr
BOD Fluoride Phosphate Total Cr Cr 46 Loading Loading

BOD Loading Tss TSS loading Loading Phosphate loading Total Cr Loading Cr->G mglL CrO< mglL Monthly Avg. Daily Max
Date mgIL kglday mgIL kgldey Fluortde mgIL kglday mgJI kgldey mglL kglday DailyAvg. Monthly Avg. kg kg

1 6.9 24.16 2.5 8.8 6.7 23.46 0.408 1.429 0.0005 0.0018 0.000 0.000 0.000 0.000
8 10.7 34.4 2.9 9.3 6.7 21.53 0.129 0.415 0.0005 0.0016 0.000 0.000 0.000 0.000
15 5.8 19.1 3.1 10.2 7.7 25.39 0.117 0.366 0.0005 0.0016 0.000 0.000 0.000 0.000
21 7.3 21.9 2.2 6.6 8.5 25.52 0.118 0.354 0.0005 0.0015 0.000 0.000 0.000 0.000
29 12.7 41.8 1.9 6.3 7.1 23.23 0.175 0.576 0.0005 0.0016 0.000 0.000 0.000 0.000

(001) DAILY FLOWS (001) Turbidity Dally Avg (001) pH Dally Avg (002) DAILY FLOWS Outfall # 002 Outfall #003

1 3502
2 3328
3 3422
4 3354
5 3256
6 3312
7 3278
8 3214
9 3297
10 3430
11 3490
12 3365
13 3373
14 3146
15 3297
16 3706
17 3229
18 3244
19 3305
20 3653
21 3002
22 3561
23 3301
24 3517
25 3335
26 3055
27 2960
28 3286
29 3290
30 3263
31

Total: 99793

NAIIIE11lTLE PRtNCSPAL EXECUTIVE
OFFICER

TYPEDOR PfUNT£O

Day NTU's
1 0.9
2 1.0
3 0.9
4 0.9
5 1.3
6 0.9
7 0.9
8 0.9
9 1.0
10 1.0
11 0.9
12 0.9
13 1.0
14 1.2
15 1.1
16 1.0
17 1.0
18 1.0
19 1.6
20 0.9
21 0.9
22 0.9
23 1.0
24 0.9
25 0.9
26 0.9
27 1.1
28 1.1
29 0.8
30 0.7
31

Day

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

pH
7.9
8.1
7.8
7.9
7.6
7.9
B.l
7.9
8.1
8.2
8.2
7.9
8.2
7.9
8.0
8.3
8.2
8.3
8.4
8.3
8.3
8.2
B.2
8.1
7.9
8.4
8.5
8.3
8.3
8.0

Day M'

1 731
2 989
3 1972
4 704
5 1033
6 1340
7 727
8 1317
9 704
10 939
11 1211
12 916
13 644
14 1022
15 893
16 916
17 1015
18 1086
19 1181
20 1030
21 1136
22 1056
23 1098
24 1102
25 1015
26 1064
27 1136
28 1227
29 1215
30 1200
31
otal: 31617

Phosphate
mgIL

0.217
0.061
0.091
0.074
0.086

DATE

el 2 Free Cil Free
Available Available
Daily Max Monthly Avg.

mgIL mgIL

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

50:>-243-2020

scoEPA00029209



.. Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

II Print your name and address on the reverse
so that we can return the card to you.

II Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

DEQ Laboratory
ATTN: QA Chemist
1712 SW 11 th Ave.
Portland, Oregon 3. Service Type

D Certified Mail
D Registered

D Insured Mail

D'Yes
D No

D ExpressMail
D Return Receipt for Merchandise

D C.O.D.

4. Restricted Delivery? (Extra Fee) DYes

2. Article Number
rrransfer from service label)

PS Form 3811, February 2004

7004 1160 0003 7254 7601

Domestic Return Receipt oof 102595-02·M·1540

SCOEPA00029210



UNITED STATES POSTAL SERVICE First-Class Mail
Postage & Fees Paid
USPS
Permit No. G-10

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30
, -

SCOEPA00029211



Koreen Lail
Environmental Engineer

Siltronic Corporation
7200 NW Front Avenue, MIS 30
Portland OR 97210-3676, USA
Tel. 503-219-7994
Fax 503-219-7599
Koreen.lail@siltronic.com

KLL:058

DEQ Lab
1712 SW 11th Ave.
Portland, OR 97201

ATTN: QA Chemist

November 9,2007

Inter-Laboratory Split Comparison

To Whom it May Concern:

Enclosed are the source sample results that were taken on 10/11/2007 for the Inter-Laboratory Split Com­
parison. While the M8240 was listed as part of the required testing, upon conversations in 2006 with Dan
Hickman from DEQ, and with Brian Cone from Test America, the M8240 test has been changed to the
M8260. Additionally, as part of our normal procedure for monthly sampling we also ran the 608, 624, and
625 methods.

The lab notated the following two deviations from the method control limits:

1. The percent recovery for Hexachloroethane and p-Cresol in the LCS for Semi-Volatile Organics by EPA
625 exceeded method specified control limits (low recovery). All other QC parameters were in control.

2. One of the Glucose/Glutamic Acid control samples for BOD exceeded control limits (low demand). The
other was in control and BOD results do not appear impacted based on consistency with past results.

If you have any questions, please contact me.J;dS
Koreen Lail
Environmental Affairs
Siltronic Corporation

Enclosures:
Analytical report
Inter-laboratory split comparison form

cc: Tom Rothschild
DMR File

SCOEPA00029212



O~[EGOU\j] [D)[EPA~1rM[E[r\J]1r Of [EU\j]V~~OU\j]M[EU\j]1rAl QUAl~1rV
~11'1J1tiSll1'-l~lbiOl1'ar\tiOl1YS\Pl~n1t CiOm\Pl~l1'h~iOl1'1J DEQ Case Number: ---

\ \ Oc...\ ~ (jol
(503) @\9 - 73J'-I

Sample Date: _~--L-~~~-=-=-=";" _

Phone: _~_---l,;:...J.I.<';:::";--=-:...J..=:..--L>.:.....L-L.... _

Region/Division: ~ _

Source Name: S·\'t\-<cY\\ L .(,=1""\'0'" l1GB
Contact Person: ~~ ]:~~)'d. .
Address: '"1~OO ~LW, ¥'(o~-t '\1\loQ.,V)tA."l

Collected By: Q\e-",'1\~ ':I;r'\&b

Analysis FIELD MEASUREMENTS,," SOURCE SAMPLE RESULTS DEQ LAB RESULTS

41

Sample Sample Sample Sample Sample Sample Sample Date/Time Sample Sample Sample Sample Date/Time
. Analysis Analysis

A B C A B C D set up A B C D set up

Fill in your split sample results and mail to:

DEQ Lab
1712 SW 11th Ave 0.

Portland; OR 97201
Attn: QA Chemist

Shaded area for DEQ use.
+DEci sampler enter your field measurements, if taken; indicate whether they are estimates.
4IDEQ sampler is responsible for completing this column.

Need assistance with this form? Contact the QA chemist at (503) 229-5983.

SCOEPA00029213



DEP AATMENT OF ENVIRONMENTAL QUALITY
Laboratory Division

Date Reported'

Sampling Event #: -..,..- _

Date Received in Lab: 1/ Iff 0 L t 2-0 eJ 2

Collected by: f lilJT C{j') VtJC Report Data to: 7//It'f-2ct-K JC5/229'~)2
Item LASAR# SITE NAME Nutrient DO GMetals Date Temp pH Condo Elev

# (required) latllonq (in decimal decrees}" Basic BOD Organics Time (Deo. Cl (SUI (Umhos!cm) RM Tests Required

1 2 t/19T ~f.ld'1 ~(?J"q9 I- IPtJ1; jV)&7.70

~~
"'A3-+R UI'

f} . I/V ~ /< »rrs 1'71'> /V} gZl(tJ

2 7.?fi'7
[1 (),VJO

~/of
.~ I(

'1. 7 ) ) 1 nl7
3

:~, (!) ,0>2. /1M
2~79r

/I 4-+'8 I 1

lih11tf 'l( 7;-)"7 1)11

&u.tM fvJ>/ ...
T~Vl1t1G 11M &0/)) S.J) ~J)4 Zro1'l1 R 976

2~)t~ sTP )'/ '2li-l:fis {)2 ) ~fj!J~u--/l ww p . 10 e
5

6

7

~

Survey: .;> 1+,-tJ"Vl/~
I

Sampling Subproject (~d CO2 J 7 If2 "3

• laUiong only required if station is new

LEGAL SAMPLE: Chain of Custody Record

Comments:

Total # of containers received: _ Initial placement in refrigerator #: __-I

Relinquished by:

DatefTime:

______ Received By:

DatefTime: Meter #'5:

03-LAB-OOO1-FORM

scoEPA00029214



Specialty Analytical
19761 S.W. 95th Avenue

Tualatin. OR 97062
(503) 612-9007

Fax (503) 612-8572
1 (877) 612-9007

October 22, 2007

Thomas Rothschild
Siltronic Corporation
7200 NW Front Ave
M/S 30

Portland, OR 97210

TEL: (503) 219-7313

FAX: (503) 219-7599

RE: Monthly

Dear Thomas Rothschild: Order No.: 0710073

Specialty Analytical received 2 samples on 10/11/2007 for the analyses presented in the
following report.

There were no problems with the analysis and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative, or as qualified with flags. Results
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this
report is only permitted in its entirety.

If you have any questions regarding these tests, please feel free to call.

Sincerely,

»b£2L
Ned Engleson

Project Manager

Specialty Analytical, An Oregon Corporation

SCOEPA00029215



Snecialtv Analvtical Date: 22-0ct-07

CLIENT:

Project:

Lab Order:

Siltronic Corporation

Monthly

0710073
CASE NARRATIVE

The percent recovery for Hexachloroethane and p-Cresol in the LCS for Semi-Volatile Organics by EPA 625
exceeded method specified control limits (low recovery). All other QC parameters were in control.

One of he Glucose/Glutamic Acid control samples for BOD exceeded control limits (low demand). The other
was in control and BOD results do not appear impacted based on consistency with past results.

Page 1 of 1
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Specialty Analytical Date: 22-0ct-07

CLIENT:

Lab Order:

Project:

LabID:

Siltronic Corporation

0710073

Monthly

0710073-01

Client Sample ID: 07-130-CE-C

Collection Date: 10/11/2007 1:25:00 PM

Matrix: WASTE WATER

Analyses

METALS BY ICP/MS
Arsenic

Chromium

BIOLOGICAL OXYGEN DEMAND- 5 DAY
Biochemical Oxygen Demand

Result Limit Qual Units DF Date Analyzed

200.8 Analyst: zau
NO 1.00 ug/L 10/16/2007 11:26:00 AM

NO 1.00 ug/L 10/16/2007 11:26:00 AM

E405.1 Analyst: sub
NO 2.00 mg/L 10/12/2007

Page 1 of9
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Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-126-CE-g

Lab Order: 0710073 Collection Date: 10/11/2007 1:20:00 PM

Project: Monthly

Lab ill: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

BASEINEUTRALS/ACIDS E625 Analyst: bda
1,2,4-Trichlorobenzene ND 4.76 1J9/L 10/1212007 12:32:00 PM

1,2-Dichlorobenzene ND 4.76 IJg/L 10/12/2007 12:32:00 PM

1,2-Diphenylhydrazine ND 4.76 1J9/L 10/1212007 12:32:00 PM

1,3-Dichlorobenzene ND 4.76 1J9/L 10/1212007 12:32:00 PM

1,4-Dichlorobenzene ND 4.76 1J9/L 10/1212007 12:32:00 PM

2,4,6-Trichlorophenol ND 4.76 1J9/L 10/1212007 12:32:00 PM

2,4-Dichlorophenol ND 9.52 1J9/L 10/1212007 12:32:00 PM

2,4-Dimethylphenol ND 4.76 1J9/L 10/1212007 12:32:00 PM

2,4-Dinitrophenol ND 9.52 1J9/L 10/1212007 12:32:00 PM

2,4-Dinitrotoluene ND 4.76 1J9/L 10/1212007 12:32:00 PM

2,6-Dinitrotoluene ND 4.76 IJg/L 10/1212007 12:32:00 PM

2-Chloronaphthalene ND 4.76 IJg/L 10/1212007 12:32:00 PM

2-Chlorophenol ND 4.76 1J9/L 10/1212007 12:32:00 PM

2-Nitrophenol ND 4.76 1J9/L 10/1212007 12:32:00 PM

3,3'-Dichlorobenzidine ND 4.76 IJg/L 10/1212007 12:32:00 PM

4,6-Dinitro-2-methylphenol ND 9.52 1J9/L 10/1212007 12:32:00 PM

4-Bromophenyl phenyl ether ND 4.76 1J9/L 10/12/2007 12:32:00 PM

4-Chloro-3-methylphenol ND 4.76 IJg/L 10/1212007 12:32:00 PM

4-Chlorophenyl phenyl ether ND 4.76 IJg/L 10/1212007 12:32:00 PM

4-Nitrophenol ND 4.76 1J9/L 10/1212007 12:32:00 PM

Acenaphthene ND 4.76 IJg/L 10/1212007 12:32:00 PM

Acenaphthylene ND 4.76 IJg/L 10/1212007 12:32:00 PM

Aniline ND 4.76 IJg/L 10/1212007 12:32:00 PM

Anthracene ND 4.76 IJg/L 10/1212007 12:32:00 PM

Benz(a)anthracene ND 4.76 1J9/L 10/1212007 12:32:00 PM

Benzidine ND 4.76 IJg/L 10/1212007 12:32:00 PM

Benzo(a)pyrene ND 4.76 1J9/L 10/1212007 12:32:00 PM
Benzo(b)f1uoranthene ND 4.76 1J9/L 1011212007 12:32:00 PM

Benzo(g,h,i)perylene ND 4.76 IJg/L 10/1212007 12:32:00 PM
Benzo(k)f1uoranthene ND 4.76 1J9/L 10/1212007 12:32:00 PM

Benzoic Acid ND 19.0 1J9/L 10/1212007 12:32:00 PM
Bis(2-chloroethoxy)methane ND 4.76 1J9/L 10/1212007 12:32:00 PM

Bis(2-chloroethyl)ether ND 4.76 IJg/L 10/1212007 12:32:00 PM
Bis(2-chloroisopropyl)ether ND 4.76 IJg/L 10/1212007 12:32:00 PM

Bis(2-ethylhexyl)phthalate ND 4.76 IJg/L 10/1212007 12:32:00 PM

Butyl benzyl phthalate NO 4.76 IJg/L 10/1212007 12:32:00 PM
Carbazole ND 4.76 1J9/L 10/1212007 12:32:00 PM

Chrysene ND 4.76 1J9/L 10/1212007 12:32:00 PM
Di-n-butyl phthalate ND 4.76 1J9/L 10/1212007 12:32:00 PM

Di-n-cetyl phthalate ND 4.76 IJg/L 10/1212007 12:32:00 PM
Dibenz(a,h)anthracene ND 4.76 1J9/L 10/1212007 12:32:00 PM

Page 2 of9
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Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-1 26-CE-g

Lab Order: 0710073 Collection Date: 10/1l/2007 I :20:00 PM

Project: Monthly

Lab ill: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

BASE/NEUTRALS/ACIDS E625 Analyst: bda
Diethyl phthalate ND 4.76 I1g/L 10/1212007 12:32:00 PM

Dimethyl phthalate ND 4.76 I1g/L 10/1212007 12:32:00 PM
Fluoranthene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Fluorene ND 4.76 I1g/L 10/1212007 12:32:00 PM
Hexachlorobenzene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Hexachlorobutadiene ND 4.76 I1g/L 10/1212007 12:32:00 PM
Hexachlorocyclopentadiene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Hexachloroethane ND 4.76 I1g/L 10/1212007 12:32:00 PM
Indeno(1,2,3-cd)pyrene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Isophorone ND 4.76 I1g/L 10/1212007 12:32:00 PM

N-Nitrosodi-n-propylamine ND 4.76 I1g/L 10/1212007 12:32:00 PM

N-Nitrosodimethylamine ND 4.76 I1g/L 10/1212007 12:32:00 PM

N-Nitrosodiphenylamine ND 4.76 I1g/L 10/12/2007 12:32:00 PM

Naphthalene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Nitrobenzene ND 4.76 I1g/L 10/12/2007 12:32:00 PM

o-Cresol ND 4.76 I1g/L 10/1212007 12:32:00 PM

p-Cresol ND 4.76 I1g/L 10/1212007 12:32:00 PM

Pentachlorophenol ND 9.52 I1g/L 10/1212007 12:32:00 PM

Phenanthrene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Phenol ND 4.76 I1g/L 10/1212007 12:32:00 PM

Pyrene ND 4.76 I1g/L 10/1212007 12:32:00 PM

Pyridine ND 9.52 I1g/L 10/12/2007 12:32:00 PM

Surr: 2,4,6-Tribromophenol 79.3 33.1-99.7 %REC 10/1212007 12:32:00 PM

Surr: 2-Fluorobiphenyl 47.0 33.1-96.2 %REC 10/1212007 12:32:00 PM

Surr: 2-Fluorophenol 39.9 13.4-57.1 %REC 10/1212007 12:32:00 PM

Surr: 4-Terphenyl-d 14 84.2 41-122 %REC 10/1212007 12:32:00 PM

Surr: Nitrobenzene-d5 62.6 28.9-99.9 %REC 10/1212007 12:32:00 PM

Surr: Phenol-d6 28.5 10.6-38.5 %REC 10/1212007 12:32:00 PM

SEMIVOLATILE ORGANICS BY GCIMS SW8270D Analyst: bda
1,2,4-Trichlorobenzene ND 0.952 ug/L 10/1212007 12:32:00 PM

1,2-Dichlorobenzene ND 0.952 ug/L 10/1212007 12:32:00 PM

1,3-Dichlorobenzene ND 0.952 ug/L 10/1212007 12:32:00 PM

1,4-Dichlorobenzene ND 0.952 ug/L 10/1212007 12:32:00 PM

2,4,5-Trichlorophenol ND '4,:7,6' ug/L 10/1212007 12:32:00 PM

2,4,6-Trichlorophenol ND 4':76 ug/L 10/12/2007 12:32:00 PM

2,4-Dichlorophenol ND 2.86 ug/L 10/1212007 12:32:00 PM

2,4-Dimethylphenol ND 2.86 ug/L 10/1212007 12:32:00 PM

2,4-Dinitrophenol ND 9.52 ug/L 10/1212007 12:32:00 PM

2,4-Dinitrotoluene NO 4.76 ug/L 10/1212007 12:32:00 PM

2,6-Dinitrotoluene NO 4.76 ug/L 10/1212007 12:32:00 PM
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Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-126-CE-g

Lab Order: 0710073 Collection Date: 10/1112007 1:20:00 PM

Project: Monthly

Lab ill: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

SEMIVOLATILE ORGANICS BY GCIMS SW8270D Analyst: bda
2-Chloronaphthalene NO 0.952 ug/L 10/1212007 12:32:00 PM

2-Chlorophenol NO 0.952 ug/L 10/1212007 12:32:00 PM

2-Methylnaphthalene NO 0.952 ug/L 10/1212007 12:32:00 PM

2-Methylphenol NO 1.90 ug/L 10/1212007 12:32:00 PM

2-Nitroaniline NO 4.76 ug/L 10/12/2007 12:32:00 PM

2-Nitrophenol NO 4.76 ug/L 10/1212007 12:32:00 PM

3,3' -Oichlorobenzidine NO 4.76 ug/L 10/1212007 12:32:00 PM

3-&4-Methylphenol NO 9.52 ug/L 10/1212007 12:32:00 PM

3-Nitroaniline NO 5.71 ug/L 10/1212007 12:32:00 PM

4,6-0initro-2-methylphenol NO 9.52 ug/L 10/1212007 12:32:00 PM

4-Bromophenyl phenyl ether NO 0.952 ug/L 10/1212007 12:32:00 PM

4-Chloro-3-methylphenol NO 1.90 ug/L 10/1212007 12:32:00 PM

4-Chloroaniline NO 2.86 ug/L 10/1212007 12:32:00 PM

4-Chlorophenyl phenyl ether NO 0.952 ug/L 10/1212007 12:32:00 PM

4-Nitroaniline NO ,c4'.;76 ug/L 10/1212007 12:32:00 PM

4-Nitrophenol NO /4~76 ug/L 10/1212007 12:32:00 PM

Acenaphthene NO 0.952 ug/L 10/1212007 12:32:00 PM

Acenaphthylene NO 0.952 ug/L 10/1212007 12:32:00 PM

Anthracene NO 0.952 ug/L 10/1212007 12:32:00 PM

Benz(a)anthracene NO 0.952 ug/L 10/1212007 12:32:00 PM

Benzo(a)pyrene NO 0.952 ug/L 10/1212007 12:32:00 PM

Benzo(b)f1uoranthene NO 0.952 ug/L 10/1212007 12:32:00 PM

Benzo(g,h,i)perylene NO 0.952 ug/L 10/1212007 12:32:00 PM
Benzo(k)f1uoranthene NO 0.952 ug/L 10/1212007 12:32:00 PM

Benzoic Acid NO 19.0 ug/L 10/1212007 12:32:00 PM
Benzyl Alcohol NO 4.76 ug/L 10/1212007 12:32:00 PM

Bis(2-chloroethoxy)methane NO 0.952 ug/L 10/1212007 12:32:00 PM
Bis(2-chloroethyl)ether NO 1.90 ug/L 1011212007 12:32:00 PM

Bis(2-chloroisopropyl)ether NO 0.952 ug/L 10/1212007 12:32:00 PM
Bis(2-ethylhexyl)phthalate NO 0.952 ug/L 10/1212007 12:32:00 PM

Butyl benzyl phthalate NO 0.952 ug/L 10/1212007 12:32:00 PM
Carbazole NO 0.952 ug/L 1011212007 12:32:00 PM

Chrysene NO 0.952 ug/L 10/1212007 12:32:00 PM
Oi-n-butyl phthalate NO 0.952 ug/L 10/1212007 12:32:00 PM

Oi-n-octyl phthalate NO 0.952 ug/L 10/1212007 12:32:00 PM
Oibenz(a,h)anthracene NO 0.952 ug/L 10/1212007 12:32:00 PM
Oibenzofuran NO 0.952 ug/L 10/1212007 12:32:00 PM
Oiethyl phthalate NO 0.952 ug/L 1011212007 12:32:00 PM
Dimethyl phthalate NO 0.952 ug/L 10/1212007 12:32:00 PM
Fluoranthene NO 0.952 ug/L 10/1212007 12:32:00 PM
Fluorene NO 0.952 ug/L 10/1212007 12:32:00 PM
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Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-I 26-CE-g

Lab Order: 0710073 Collection Date: 10111/2007 I :20:00 PM

Project: Monthly

Lab ID: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

SEMIVOLATILE ORGANICS BY GCIMS SW8270D Analyst: bda
Hexachlorobenzene NO 0.952 ug/L 10/1212007 12:32:00 PM

Hexachlorobutadiene NO 1.90 ug/L 10/1212007 12:32:00 PM

Hexachlorocyclopentadiene NO 4',,76 ug/L 10/1212007 12:32:00 PM

Hexachloroethane NO 1.90 ug/L 10/1212007 12:32:00 PM

Indeno(1,2,3-cd)pyrene NO 0.952 ug/L 10/1212007 12:32:00 PM

Isophorone NO 0.952 ug/L 10/1212007 12:32:00 PM

N-Nitrosodi-n-propylamine NO 1.90 ug/L 10/1212007 12:32:00 PM

N-Nitrosodimethylamine NO 0.952 ug/L 10/1212007 12:32:00 PM

N-Nitrosodiphenylamine NO 0.952 ug/L 10/1212007 12:32:00 PM

Naphthalene NO 0.952 ug/L 10/1212007 12:32:00 PM

Nitrobenzene ND 0.952 ug/L 1011212007 12:32:00 PM

Pentachlorophenol NO ,,+/7;6 ug/L 10/1212007 12:32:00 PM

Phenanthrene NO 0.952 ug/L 10/1212007 12:32:00 PM

Phenol NO 1.90 ug/L 10/1212007 12:32:00 PM

Pyrene NO 0.952 ug/L 10/1212007 12:32:00 PM

Pyridine NO :i!;7$ ug/L 10/1212007 12:32:00 PM

Surr: 2,4,6-Tribromophenol 83.1 33.1-99.7 %REC 10/1212007 12:32:00 PM

Surr: 2-Fluorobiphenyl 49.1 33.1-96.2 %REC 10/1212007 12:32:00 PM

Surr: 2-Fluorophenol 36.5 13.4-57.1 %REC 10/1212007 12:32:00 PM

Surr: 4-Terphenyl-d 14 74.1 41-122 %REC 10/1212007 12:32:00 PM

Surr: Nitrobenzene-d5 63.2 28.9-99.9 %REC 1011212007 12:32:00 PM

Surr: Phenol-d6 26.7 10.6-38.5 %REC 10/1212007 12:32:00 PM

PURGEABLES E624 Analyst: bda
1,1,1-Trichloroethane NO 1.00 IJg/L 10/15/20073:46:00 PM

1,1,2,2-Tetrachloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1,2-Trichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1-Dichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1-Dichloroethene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2-Dichlorobenzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2-Dichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2-Dichloropropane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,3-Dichlorobenzene NO 1.00 IJg/L 10/15/20073:46:00 PM

1,4-Dichlorobenzene NO 1.00 IJg/L 10/15/20073:46:00 PM

2-Butanone NO 10.0 IJg/L 10/15/2007 3:46:00 PM

2-Chloroethyl vinyl ether NO 1.00 IJg/L 10/17/2007 3:07:00 PM

4-Methyl-2-pentanone NO 10.0 IJg/L 10/15/20073:46:00 PM

Acrolein NO 10.0 IJg/L 10/15/20073:46:00 PM

Acrylonitrile NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Benzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Bromodichloromethane NO 1.00 IJg/L 10/15/20073:46:00 PM
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Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-126-CE-g

Lab Order: 0710073 Collection Date: lOll112007 I :20:00 PM

Project: Monthly

Lab ID: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

PURGEABLES E624 Analyst: bda
Bromoform NO 1.00 IJg/L 10/15/20073:46:00 PM

Bromomethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Carbon tetrachloride NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Chlorobenzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Chloroethane NO 1.00 IJg/L 10/15/20073:46:00 PM

Chloroform 2.78 1.00 IJg/L 10/15/2007 3:46:00 PM
Chloromethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

cis-1,3-0ichloropropene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Oibromochloromethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Ethylbenzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

m,p-Xylene NO 2.00 IJg/L 10/15/2007 3:46:00 PM

Methylene chloride NO 5.00 IJg/L 10/15/2007 3:46:00 PM

o-Xylene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Tetrachloroethene NO 1.00 IJg/L 10/15/20073:46:00 PM

Toluene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

trans-1,2-0ichloroethene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

trans-1,3-0ichloropropene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Trichloroethene NO 1.00 IJg/L 10/15/20073:46:00 PM

Trichlorofluoromethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Vinyl chloride NO 1.00 IJg/L 10/15/20073:46:00 PM

Surr: 1,2-0ichloroethane-d4 85:2 83.4-126 %REC 10/15/2007 3:46:00 PM

Surr: 4-Bromofluorobenzene 90.1 90.9-117 S %REC 10/15/2007 3:46:00 PM

Surr: Oibromofluoromethane 92.1 81.1-112 %REC 10/15/2007 3:46:00 PM

SUIT: Toluene-d8 113 90-120 %REC 10/15/20073:46:00 PM

VOLATILE ORGANICS BY GCIMS SW8260B Analyst: bda
1,1,1,2-Tetrachloroethane NO 1.00 IJg/L 10/15/20073:46:00 PM

1,1,1-Trichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1,2,2-Tetrachloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM
1,1,2-Trichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1-0ichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1-0ichloroethene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,1-0ichloropropene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2,3-Trichlorobenzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2,3-Trichloropropane NO 1.00 IJg/L 10/15/2007 3:46:00 PM
1,2,4-Trichlorobenzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2,4-Trimethylbenzene NO 1.00 IJg/L 10/15/20073:46:00 PM
1,2-0ibromo-3-chloropropane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2-0ibromoethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM
1,2-0ichlorobenzene NO 1.00 IJg/L 10/15/2007 3:46:00 PM

1,2-Dichloroethane NO 1.00 IJg/L 10/15/2007 3:46:00 PM

Page 6 of9

scoEPA00029222



Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-126-CE-g

Lab Order: 0710073 Collection Date: 10/1112007 1:20:00 PM

Project: Monthly

Lab ID: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILE ORGANICS BY GCIMS SW8260B Analyst: bda
1,2-Dichloropropane NO 1.00 J-lg/L 10/15/20073:46:00 PM

1,3,5-Trimethylbenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

1,3-Dichlorobenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

1,3-Dichloropropane NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

1A-Dichlorobenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

2,2-Dichloropropane NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

2-Butanone NO 1'0:0 J-lg/L 10/15/2007 3:46:00 PM

2-Chlorotoluene NO 1.00 J-lg/L 10115/20073:46:00 PM

2-Hexanone NO 10.0 J-lg/L 10/15/20073:46:00 PM

4-Chlorotoluene NO 1.00 J-lg/L 10/15/20073:46:00 PM

4-lsopropyltoluene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

4-Methyl-2-pentanone NO '?9.~0~ J-lg/L 10/15/2007 3:46:00 PM

Acetone NO §.l){O' J-lg/L 10/15/2007 3:46:00 PM

Acrylonitrile NO 5.00 J-lg/L 10/15/2007 3:46:00 PM

Benzene NO 0.300 J-lg/L 10/15/2007 3:46:00 PM

Bromobenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Bromochloromethane NO 1.00 J-l9/L 10/15/2007 3:46:00 PM

Bromodichloromethane NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Bromoform NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Bromomethane NO 1.00 J-l9/L 10/15/2007 3:46:00 PM

Carbon disulfide NO 2.00 J-lg/L 10/15/2007 3:46:00 PM

Carbon tetrachloride NO 1.00 J-l9/L 10/15/2007 3:46:00 PM

Chlorobenzene NO 1.00 J-l9/L 10/15/2007 3:46:00 PM

Chloroethane NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

0ni6fofd,fil'TW ;2m~' 1.00 J-lg/L 10/15/2007 3:46:00 PM

Chloromethane NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

cis-1,2-Dichloroethene NO 1.00 J-lg/L 10/15/20073:46:00 PM

cis-1,3-Dichloropropene NO 1.00 J-lg/L 10/15/20073:46:00 PM

Dibromochloromethane NO 1.00 J-lg/L 10/15/20073:46:00 PM

Dibromomethane NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Dichlorodifluoromethane NO 1.00 J-lg/L 10/15/20073:46:00 PM

Ethylbenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Hexachlorobutadiene NO 1.00 J-lg/L 10/15/20073:46:00 PM

Isopropylbenzene NO 1.00 J-lg/L 10115/2007 3:46:00 PM

m,p-Xylene NO 2.00 J-lg/L 10/15/2007 3:46:00 PM

Methyl tert-butyl ether NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Methylene chloride NO .;2tri61 J-lg/L 10/15/2007 3:46:00 PM
,~ :q;JT"'-

n-Butylbenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

n-Propylbenzene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

Naphthalene NO 1.00 J-lg/L 10/15/2007 3:46:00 PM

a-Xylene NO 1.00 J-l9/L 10/15/2007 3:46:00 PM
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Specialty Analytical Date: 22-0ct-07

CLIENT: Siltronic Corporation Client Sample ID: 07-126-CE-g

Lab Order: 0710073 Collection Date: 10/11/2007 1:20:00 PM

Project: Monthly

Lab ill: 0710073-02 Matrix: WASTE WATER

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILE ORGANICS BY GCIMS SW8260B Analyst: bda
sec-Butylbenzene NO 1.00 ~g/L 10/15/20073:46:00 PM

Styrene NO 1.00 ~g/L 10/15/2007 3:46:00 PM

tert-Butylbenzene NO 1.00 ~g/L 10/15/2007 3:46:00 PM

Tetrachloroethene NO 1.00 ~g/L 10/15/2007 3:46:00 PM

Toluene NO 1.00 ~g/L 10/15/2007 3:46:00 PM

trans-1,2-0ichloroethene NO 1.00 ~g/L 10/15/2007 3:46:00 PM

trans-1,3-Dichloropropene NO 1.00 I1g/L 10/15/2007 3:46:00 PM

Trichloroethene NO 1.00 ~g/L 10/15/2007 3:46:00 PM

Trichlorofluoromethane NO 1.00 ~g/L 10/15/2007 3:46:00 PM

Vinyl chloride NO 1.00 ~g/L 10/15/2007 3:46:00 PM

Surr: 1,2-0ichloroethane-d4 85.2 72.2-129 %REC 10/15/2007 3:46:00 PM

Surr: 4-Sromofluorobenzene 90.1 73.5-125 %REC 10/15/2007 3:46:00 PM

Surr: Oibromofluoromethane 92.1 58.8-148 %REC 10/15/2007 3:46:00 PM

Surr: Toluene-d8 113 79.8-137 %REC 10/15/20073:46:00 PM

ORGANOCHLORINE PEST/PCB E608 Analyst: jrp
4,4'-000 NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

4,4'-OOE NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

4,4'-OOT NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Aldrin NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

alpha-SHC NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Aroclor 1016 NO 0.955 ~g/L 10/18/2007 9:53:00 PM

Aroclor 1221 NO 0.955 ~g/L 10/18/2007 9:53:00 PM

Aroclor 1232 NO 0.955 ~g/L 10/18/2007 9:53:00 PM

Aroclor 1242 NO 0.955 ~g/L 10/18/20079:53:00 PM

Aroclor 1248 NO 0.955 ~g/L 10/18/2007 9:53:00 PM

Aroclor 1254 NO 0.955 ~g/L 10/18/2007 9:53:00 PM

Aroclor 1260 NO 0.955 ~g/L 10/18/20079:53:00 PM

beta-SHC NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Chlordane NO 0.955 ~g/L 10/18/2007 9:53:00 PM

delta-SHC NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Dieldrin NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Endosulfan I NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Endosulfan II NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Endosulfan Sulfate NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Endrin NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Endrin Aldehyde NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

gamma-SHC NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Heptachlor NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Heptachlor epoxide NO 0.0955 ~g/L 10/18/2007 9:53:00 PM

Toxaphene NO 0.955 ~g/L 10/18/2007 9:53:00 PM
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Specialty Analytical Date: 22-0ct-07

CLIENT:

Lab Order:

Project:

Lab ill:

Siltronic Corporation

0710073

Monthly

0710073-02

Client Sample 10: 07-1 26-CE-g

Collection Date: 10/11/2007 1:20:00 PM

Matrix: WASTE WATER

Analyses

ORGANOCHLORINE PEST/PCB
Surr: Decachlorobiphenyl

Surr: TCMX

Result Limit Qual Units DF Date Analyzed

E608 Analyst: jrp
61.5 18.9-133 %REC 10/18/20079:53:00 PM

70.8 20.8-90.1 %REC 10/18/2007 9:53:00 PM

Page 9 of9

scoEPA00029225



SpecialtyAnalytical

CLIENT: SiltronicCorporation

WorkOrder: 0710073

Project: Monthly

Sample 10 MBLK-19698 SampType: MBLK TestCode: 200.8 Units: ugiL

Client 10: ZZZll Batch 10: 19698 TestNo: 200.8

Analyte Result PQL SPKvalue SPKRefVal

Arsenic NO 1.00

Chromium NO 1.00

Sample 10 LCS-19698 SampType: LCS TestCode: 200.8 Units: ug/L

Client 10: ZZZll Batch 10: 19698 TestNo: 200.8

Analyte Result POL SPKvalue SPK Ref Val

Arsenic 48.48 1.00 50 0

Chromium 49.15 1.00 50 0

Sample 10 0710073-01BMS SampType: MS TestCode: 200.8 Units: ugiL

Client 10: 07-130-CE-C Batch 10: 19698 TestNo: 200.8

Analyte Result PQL SPKvalue SPKRefVal

Arsenic 53.28 1.00 50 0.8408

Chromium 47.47 1.00 50 0.1932

Sample 10 0710073-01BMSO SampType: MSO TestCode: 200.8 Units: ugiL

Client 10: 07-130-CE-C Batch 10: 19698 TestNo: 200.8

Analyte Result POL SPKvalue SPK Ref Val

Arsenic 54.12 1.00 50 0.8408
Chromium 48.55 1.00 50 0.1932

Sample 10 0710073-01BOUP SampType: OUP TestCode: 200.8 Units: ugiL

Client 10: 07-130-CE-C BatchlD: 19698 TestNo: 200.8

PQL SPKvalue SPK Ref Val

Date: 22-0ct-07

TestCode: 200.8

%RPD RPDU~ Qual

Run10: ICPMS_071016A

SeqNo: 497404

ANALYTICAL QC SUMMARYREPORI

Prep Date: 10/15/2007

Analysis Date: 10/16/2007

%REC LowLimit HighLim~ RPD Ref Val

Prep Date: 10/15/2007 Run10: ICPMS_071016A

Analysis Date: 10/16/2007 SeqNo: 497405

%REC LowLimit HighLim~ RPDRefVal %RPD RPDUm~ Qual

97 85 115 0 0

98.3 85 115 0 0

Prep Date: 10/15/2007 Run10: ICPMS_071016A

Analysis Date: 10/16/2007 SeqNo: 497409

%REC LowLimit HighLimit RPDRefVal %RPD RPDUm~ Qual

105 70 130 0 0

94.6 70 130 0 0

Prep Date: 10/15/2007 Run10: ICPMS_071016A

Analysis Date: 10/16/2007 SeqNo: 497410

%REC LowLimit HighLim~ RPDRefVal %RPD RPDUm~ Qual

107 70 130 53.28 1.56 20

96.7 70 130 47.47 2.25 20

Prep Date: 10/15/2007 Run10: ICPMS_071016A

Analysis Date: 10/16/2007 SeqNo: 497408

%REC LowLimit HighLim~ RPDRefVal %RPD RPDUm~ Qual

0 0 0 0.8408 0 20 Joo1.000.936

Result

Arsenic

Analyte

Qualifiers: ND - Not Detected at the Reporting Limit

J • Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method BIan.

Page 1 0/29
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CLIENf: SiltronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 200.8

Sample 10 0710073-01SOUP SampType: OUP TestCode: 200.8 Units: ugiL Prep Date: 10/15/2007 Run10: ICPMS_071016A

Client10: 07-130-CE-C Batch 10: 19698 TestNo: 200.8 Analysis Date: 10/16/2007 SeqNo: 497408

Analyte Result POL SPKvalue SPKRefVal %REC lowLimit HighUmil RPDRefVal %RPD RPDUmil Qual

Chromium 0.2399 1.00 0 0 0 0 0 0.1932 0 20 J

Sample10 CCV SampType: CCV TestCode: 200.8 Units: ugiL Prep Date: Run10: ICPMS_071016A

Client10: ZZZZZ Batch10: 19698 TestNo: 200.8 Analysis Date: 10/16/2007 SeqNo: 497411

Analyte Result Pal SPKvalue SPKRefVal %REC lowLimit HighUmil RPD Ref Val %RPD RPDUmil Qual

Arsenic 49.95 1.00 50 0 99.9 90 110 0 0

Chromium 48.82 1.00 50 0 97.6 90 110 0 0

Sample10 ICV SampType: ICV TestCode: 200.8 Units: ugiL Prep Date: Run10: ICPMS_071016A

Client10: ZZZZZ Batch 10: 19698 TestNo: 200.8 Analysis Date: 10/16/2007 SeqNo: 497403

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmil RPDRefVal %RPD RPDUmil Qual

Arsenic 50.08 1.00 50 0 100 90 110 0 0

Chromium 49.48 1.00 50 0 99 90 110 0 0

Oualifiers: NO - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan

Page 2 0]29
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CLIENf: SiltronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 608 W

Sample 10 MB-19741 SampType: MBLK TestCode: 608_W Units: IlglL PrepDate: 10/18/2007 Run10: GCK_071018A

Client10: ZZZ2Z Satch10: 19741 TestNo: EGOS Analysis Date: 10/18/2007 SeqNo: 498429

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit RPORefVal %RFD RPOUmit Qual

4,4'-000 NO 0.100

4,4'-DOE NO 0.100
4,4'-00T NO 0.100
Aldrin NO 0.100

alpha-SHC NO 0.100

alpha-Chlordane NO 0.100
Aroclor 1016 NO 1.00
Aroclor 1221 NO 1.00

Aroclor 1232 NO 1.60
Aroclor 1242 NO 1.00

Aroclor 1248 NO 1.00

Aroclor 1254 NO 1.00
Aroclor 1260 NO 1.00

beta-SHC NO 0.100

Chlordane NO 1.00
delta-SHC NO 0.100

Dieldrin NO 0.100

Endosulfan I NO 0.100
Endosulfan II NO 0.100

Endosulfan Sulfate NO 0.100

Endrin NO 0.100
Endrin Aldehyde NO 0.100
gamma-BHC NO 0.100
gamma-Ghlordane NO 0.100
Heptachlor NO 0.100

Heptachlorepoxide NO 0.100

Methoxychlor NO 0.100
Toxaphene NO 1.00

Surr:Oecachlorobiphenyl 0.1292 0 0.2 0 64.6 18.9 133 0 0

Surr:TCMX 0.1132 0 0.2 0 56.6 20.8 90.1 0 0

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan

Page 3 of29
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CLIENT: SiltronicCorporation ANALYTICALQC SUMMARYREPORl
WorkOrder: 0710073
Project: Monthly TestCode: 608 W

Sample 10 LCS-19741 SampType: LCS TestCode: 608_W Units: IlglL Prep Date: 10/18/2007 Run10: GCK_071018A

Client10: zzzzz SatchlD: 19741 TestNo: E608 Analysis Date: 10/18/2007 SeqNo: 498430

Analyte Result POL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

4,4'-000 0.1505 0.0500 0.2 0 75.3 31 141 0 0

4,4'-DDE 0.146 0.0500 0.2 0 73 30 145 0 0

4,4'-DDT 0.1315 0.0500 0.2 0 65.8 25 160 0 0

Aldrin 0.08768 0.0500 0.2 0 43.8 42 122 0 0

alpha-SHC 0.1334 0.0500 0.2 0 66.7 37 134 0 0

beta-SHC 0.1593 0.0500 0.2 0 79.6 17 147 0 0

delta-SHC 0.1327 0.0500 0.2 0 66.4 19 140 0 0

Dieldrin 0.1378 0.0500 0.2 0 68.9 36 146 0 0

Endosulfan I 0.1214 0.0500 0.2 0 60.7 45 153 0 0

Endosulfan II 0.1544 0.0500 0.2 0 77.2 0.01 202 0 0

Endosulfan Sulfate 0.142 0.0500 0.2 0 71 26 144 0 0

Endrin 0.1777 0.0500 0.2 0 88.8 30 147 0 0

EndrinAldehyde 0.1297 0.0500 0.2 0 64.9 50 150 0 0

gamma-BHC 0.1434 0.0500 0.2 0 71.7 32 127 0 0

Heptachlor 0.09939 0.0500 0.2 0 49.7 34 111 0 0

Heptachlorepoxide 0.1431 0.0500 0.2 0 71.6 37 142 0 0

Sample 10 0710073·02AMS SampType: MS TestCode: 608_W Units: IlglL Prep Date: 10/18/2007 RunlD: GCK_071018A

Client10: 07-126-CE-g Satch 10: 19741 TestNo: E608 Analysis Date: 10/18/2007 SeqNo: 498439

Analyte Result POL SPKvalue SPKRefVal 'YoREC LowLimit HighUmit RPDRefVal %RPD RPDUrnit Qual

4,4'-DDD 0.4157 0.200 0.3992 0 104 31 141 0 0

4,4'-DDE 0.3706 0.200 0.3992 0 92.8 30 145 0 0

4,4'-DDT 0.3319 0.200 0.3992 0 83.1 25 160 0 0

Aldrin 0.2377 0.200 0.3992 0 59.5 42 122 0 0

alpha-SHC 0.3306 0.200 0.3992 0 82.8 37 134 0 0

alpha-Chlordane 0.2693 0.200 0.3992 0 67.5 40 140 0 0
beta-SHC 0.413 0.200 0.3992 0 103 17 147 0 0

delta-SHC 0.321 0.200 0.3992 0 80.4 19 140 0 0

Dieldrin 0.3513 0.200 0.3992 0 88 36 146 0 0

Endosulfan I 0.3137 0.200 0.3992 0 78.6 45 153 0 0

Qualifiers: NO - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associatedMethod Blan.

J - Analyte detectedbelow quantitation limits R - RPD outside acceptedrecovery limits Page 4 0129
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CLIENf: SiItronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 608 W

Sample 10 0710073-02AMS SampType: MS TestCode: 608_W Units: IJgll Prep Date: 10/18/2007 Run10: GCK_071018A

Client 10: 07-126-CE-g SatchlD: 19741 TestNo: EGOS Analysis Date: 10/18/2007 SeqNo: 498439

Analyte Result PQl SPKvalue SPK Ref Val %REC lowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

Endosulfanll 0.3605 0.200 0.3992 0 90.3 0.01 202 0 0

Endosulfan Sulfate 0.342 0.200 0.3992 0 85.7 26 144 0 0

Endrin 0.3921 0.200 0.3992 0 98.2 30 147 0 0

EndrinAldehyde 0.2789 0.200 0.3992 0 69.9 50 150 0 0

gamma-BHC 0.3688 0.200 0.3992 0 92.4 32 127 0 0

gamma-Chlordane 0.3475 0.200 0.3992 0 87 40 140 0 0

Heptachlor 0.3224 0.200 0.3992 0 80.7 34 111 0 0

Heptachlorepoxide 0.3422 0.200 0.3992 0 85.7 37 142 0 0

Methoxychlor 0.4136 0.200 0.3992 0 104 40 140 0 0

Sample 10 CCV SampType: CCV TestCode: 608_W Units: IJgll Prep Date: Run10: GCK_071018A

Client10: ZZZ2Z. Satch 10: 19741 TestNo: EG08 Analysis Date: 10/18/2007 SeqNo: 498441

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual

4,4'-000 0.1907 0.100 0.2 0 95.4 85 115 0 0
4,4'-DDE 0.227 0.100 0.2 0 113 85 115 0 0

4,4'-DDT 0.2243 0.100 0.2 0 112 85 115 0 0

Aldrin 0.2117 0.100 0.2 0 106 85 115 0 0
alpha-SHC 0.2193 0.100 0.2 0 110 85 115 0 0

beta-SHC 0.2109 0.100 0.2 0 105 85 115 0 0

delta-SHC 0.1915 0.100 0.2 0 95.8 85 115 0 0
Dieldrin 0.2147 0.100 0.2 0 107 85 115 0 0

Endosulfan I 0.2103 0.100 0.2 0 105 85 115 0 0

Endosulfan II 0.2114 0.100 0.2 0 106 85 115 0 0
Endosulfan Sulfate 0.2079 0.100 0.2 0 104 85 115 0 0

Endrin 0.2232 0.100 0.2 0 112 85 115 0 0

EndrinAldehyde 0.2046 0.100 0.2 0 102 85 115 0 0
gamma-BHC 0.2179 0.100 0.2 0 109 85 115 0 0

Heptachlor 0.2206 0.100 0.2 0 110 85 115 0 0

Heptachlorepoxide 0.2059 0.100 0.2 0 103 85 115 0 0

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associatedMethod Blan.

J - Analyte detected below quantitation limits R - RPD outside acceptedrecovery limits Page 5 of29
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CLIENT:

WorkOrder:

Project:

SiltronicCorporation

0710073
Monthly

ANALYTICALQCSUMMARYREPORI

TestCode: 624 W

SamplelD MB·19700

ClientID: ZZZZZ

SampType: MBLK

Batch ID: 19700

TestCode: 624_W

TestNo: E624

Units: IJglL Prep Date: 10/15/2007

Analysis Date: 10/15/2007

RunlD: 5973J_071015A

SeqNo: 497226

Analyte

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene
1A-Dichlorobenzene

2-Butanone

2-Chloroethyl vinyl ether
4-Methyl-2-pentanone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Bromoform
Bromomethane

Carbon tetrachloride

Chlorobenzene
Chloroethane

Chloroform

Chloromethane

cis-1,3-Dichloropropene

Dibromochloromethane

Ethylbenzene
m,p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Result

ND

ND

ND

NO
ND

NO
ND

ND

ND

ND

NO
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.17
0.15

ND

ND

ND

PQL

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

10.0

1.00
10.0

10.0

1.00

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
2.00

5.00

1.00

1.00

SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDUmit Qual

J
J

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan

Page 60/29
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CLIENf: SiltronicCorporation ANALYTICALQC SUMMARYREPORI
WorkOrder: 0710073
Project: Monthly TestCode: 624 W

Sample 10 MB-19700 SampType: MBLK TestCode: 624_W Units: IJglL Prep Date: 10/15/2007 Run10: 5973J_071015A

Client 10: ZZllZ Batch 10: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497226

Analyte Result PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

Toluene NO 1.00

trans-1,2-Dichloroethene NO 1.00

trans-1,3-Dichloropropene NO 1.00
Trichloroethene NO 1.00

Trichlorofluoromethane NO 1.00

Vinyl chloride NO 1.00
Surr:1,2-Dichloroethane-d4 84.67 1.00 100 0 84.7 83.4 126 0 0
Surr:4-Bromofluorobenzene 89.32 1.00 100 0 89.3 90.9 117 0 0 S

Surr:Dibromofluoromethane 91.7 1.00 100 0 91.7 81.1 112 0 0
Surr: Toluene-d8 113.5 1.00 100 0 114 90 120 0 0

Sample 10 LCS-19700 SampType: LCS TestCode: 624_W Units: IJglL Prep Date: 10/15/2007 Run10: 5973J_071015A

Client 10: ZZllZ Batch 10: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497232

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual

1,1 ,1-Trichloroethane 37.38 1.00 40 0 93.4 52 162 0 0
1,1,2,2-Tetrachloroethane 35.41 1.00 40 0 88.5 46 157 0 0
1,1,2-Trichloroethane 37.76 1.00 40 0 94.4 52 150 0 0
1,1-Dichloroethane 37.32 1.00 40 0 93.3 59 155 0 0
1,1-Dichloroethene 37.38 1.00 40 0 93.4 0.01 234 0 0

1,2-Dichlorobenzene 45.55 1.00 40 0 114 18 190 0 0
1,2-Dichloroethane 30.3 1.00 40 0 75.8 49 155 0 0
1,2-Dichloropropane 36.12 1.00 40 0 90.3 0.01 210 0 0

1,3-Dichlorobenzene 49.45 1.00 40 0 124 59 156 0 0
1A-Dichlorobenzene 48.4 1.00 40 0 121 18 190 0 0
2-Butanone 22.26 10.0 40 0 55.6 50 150 0 0

2-Chloroethyl vinyl ether 28.34 1.00 40 0 70.8 0.01 305 0 0
4-Methyl-2-pentanone 33.88 10.0 40 0 84.7 50 150 0 0

Acrolein 24.47 10.0 40 0 61.2 50 150 0 0

Acrylonitrile 26.11 1.00 40 0 65.3 60 140 0 0
Benzene 37.8 1.00 40 0 94.5 37 151 0 0

Oualifiers: NO - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associatedMethod Blan

J - Analyte detectedbelow quantitation limits R - RPD outside acceptedrecovery limits Page 70f29
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CLIENf: SiltronicCorporation ANALYTICALQCSUMMARYREPORl
WorkOrder: 0710073

Project: Monthly TestCode: 624 W

Sample 10 lCS-19700 SampType: lCS TestCode: 624_W Units: IlgIL Prep Date: 10/15/2007 Run10: 5973J_071015A

Client10: ZZ2ZZ BatchlD: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497232

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmit RPD Ref Val %RPD RPDUrnit Qual

Bromodichloromethane 35.84 1.00 40 0 89.6 35 155 0 0

Bromoform 33.96 1.00 40 0 84.9 45 169 0 0

Bromomethane 39.09 1.00 40 0 97.7 0.01 242 0 0
Carbon tetrachloride 40.54 1.00 40 0 101 70 140 0 0

Chlorobenzene 47.18 1.00 40 0 118 37 160 0 0

Chloroethane 31.63 1.00 40 0 79.1 14 230 0 0
Chloroform 37.95 1.00 40 0 94.9 51 138 0 0

Chloromethane 22.65 1.00 40 0 56.6 0.01 273 0 0

cis-1,3-Dichloropropene 36.11 1.00 40 0 90.3 0.01 227 0 0
Dibromochloromethane 40.44 1.00 40 0 101 53 149 0 0

Ethylbenzene 48.16 1.00 40 0.17 120 37 162 0 0

m,p-Xylene 94.34 2.00 80 0.15 118 50 150 0 0
Methylenechloride 31.46 5.00 40 0 78.7 0.01 221 0 0

o-Xylene 47.06 1.00 40 0 118 50 150 0 0

Tetrachloroethene 64.13 1.00 40 0 160 64 148 0 0 SC
Toluene 47.83 1.00 40 0 120 47 150 0 0

trans-1,2-Dichloroethene 38.26 1.00 40 0 95.7 54 156 0 0

trans-1 ,3-Dichloropropene 39.59 1.00 40 0 99 17 183 0 0
Trichloroethene 39.61 1.00 40 0 99 71 157 0 0

Trichlorofluoromethane 31.08 1.00 40 0 77.7 17 181 0 0

Vinyl chloride 25.62 1.00 40 0 64 0.01 251 0 0

SamplelD 0710073-02BMS SampType: MS TestCode: 624_W Units: Ilgll Prep Date: 10/15/2007 Run 10: 5973J_071015A

ClientlD: 07-126-CE-g BatchlD: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497229

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,1,1-Trichloroethane 36.9 1.00 40 0 92.2 52 162 0 0
1,1,2,2-Tetrachloroethane 34.01 1.00 40 0 85 46 157 0 0

1,1,2-Trichloroethane 35.63 1.00 40 0 89.1 52 150 0 0

1,1-Dichloroethane 37.76 1.00 40 0 94.4 59 155 0 0
1,1-Dichloroethene 39.36 1.00 40 0 98.4 0.01 234 0 0

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associated Method Blan.

J - Analyte detected below quantitation limits R - RPD outside acceptedrecovery limits Page 80129
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CLIENT: SiltronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 624 W

Sample 10 0710073-02BMS SampType: MS TestCode: 624_W Units: IlgiL Prep Date: 10/15/2007 Run10: 5973J_071015A

Client 10: 07-126-CE-g Batch10: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497229

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit RPORefVal %RPD RPDUmit Qual

1,2-Dichlorobenzene 39.16 1.00 40 0 97.9 18 190 0 0

1,2-Dichloroethane 29.63 1.00 40 0 74.1 49 155 0 0

1,2-Dichloropropane 35.73 1.00 40 0 89.3 0.01 210 0 0

1,3-Dichlorobenzene 45.48 1.00 40 0 114 59 156 0 0

1,4-Dichlorobenzene 44.3 1.00 40 0 111 18 190 0 0

2-Butanone 37.83 10.0 40 0 94.6 50 150 0 0

4-Methyl-2-pentanone 62.03 10.0 80 0 77.5 50 150 0 0

Acrolein 21.6 10.0 40 0 54 50 150 0 0

Acrylonitrile 41.97 1.00 40 0 105 60 140 0 0

Benzene 37.05 1.00 40 0 92.6 37 151 0 0

Bromodichloromethane 33.9 1.00 40 0 84.8 35 155 0 0

Bromoform 30.43 1.00 40 0 76.1 45 169 0 0
Bromomethane 46.31 1.00 40 0 116 0.01 242 0 0

Carbon tetrachloride 39.93 1.00 40 0 99.8 70 140 0 0

Chiorobenzene 44.9 1.00 40 0 112 37 160 0 0

Chloroethane 37.14 1.00 40 0 92.8 14 230 0 0

Chloroform 39.55 1.00 40 2.78 91.9 51 138 0 0

Chloromethane 51.06 1.00 40 0 128 0.01 273 0 0

cis-1,3-Dichloropropene 32.72 1.00 40 0 81.8 0.01 227 0 0

Dibromochloromethane 36.14 1.00 40 0 90.4 53 149 0 0

Ethylbenzene 45.27 1.00 40 0.39 112 37 162 0 0

m,p-Xylene 89.11 2.00 80 0.29 111 50 150 0 0

Methylenechloride 29.33 5.00 40 0 73.3 0.01 221 0 0

o-Xylene 44.01 1.00 40 0 110 50 150 0 0
Tetrachloroethene 40.66 1.00 40 0 102 64 148 0 0

Toluene 45.49 1.00 40 0 114 47 150 0 0

trans-1,2-Oichloroethene 39.14 1.00 40 0 97.8 54 156 0 0
trans-1,3-Dichloropropene 36.52 1.00 40 0 91.3 17 183 0 0

Trichloroethene 37.49 1.00 40 0 93.7 71 157 0 0

Trichlorofluoromethane 37.41 1.00 40 0 93.5 17 181 0 0

Vinyl chloride 38.52 1.00 40 0 96.3 0.01 251 0 0

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits B - Analyte detected in the associated Method Blan.

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits Page 9 of29
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CLIENT: SiitronicCorporation ANALYTICALQCSUMMARYREPORl
WorkOrder: 0710073

Project: Monthly TestCode: 624 W

sample 10 0710073-02BMS SampType: MS TestCode: 624_W Units: Ilgfl Prep Date: 10/15/2007 Run 10: 5973J_071015A

Client10: 07-126-CE-g Batch 10: 19700 TestNo: E624 Analysis Date: 10/17/2007 SeqNo: 497891

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

2-Chloroethyl vinyl ether 11.44 1.00 40 0 28.6 0.01 305 0 0

Sample 10 CCV-19700 SampType: CCV TestCode: 624_W Units: Ilgfl Prep Date: Run 10: 5973J_071015A

ClientlD: z:zzzz. BatchlD: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497225

Analyte Result PQl SPKvalue SPKRefVal %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,1,1-Trichloroethane 34.52 1.00 40 0 86.3 75 125 0 0

1,1,2,2-Tetrachloroethane 34.28 1.00 40 0 85.7 60.5 139.5 0 0

1,1,2-Trichloroethane 34.68 1.00 40 0 86.7 71 129 0 0

1,1-Dichlor6ethane 35.11 1.00 40 0 87.8 72.5 127.5 0 0

1,1-Dichloroethene 37.67 1.00 40 0 94.2 50.5 149.5 0 0

1,2-Dichlorobenzene 41.68 1.00 40 0 104 63 137 0 0
1,2-Dichloroethane 28.04 1.00 40 0 70.1 68 132 0 0

1,2-Dichloropropane 33.47 1.00 40 0 83.7 34 166 0 0

1,3-Dichlorobenzene 46.03 1.00 40 0 115 73 127 0 0
1,4-Dichlorobenzene 45.52 1.00 40 0 114 63 137 0 0

2-Butanone 48.02 10.0 40 0 120 50 150 0 0

2-Chloroethyl vinyl ether 19.07 1.00 40 0 47.7 0.01 224 0 0
4-Methyl-2-pentanone 59.23 10.0 80 0 74 50 150 0 0

Acrolein 24.23 10.0 40 0 60.6 50 150 0 0

Acrylonitrile 36.82 1.00 40 0 92 60 140 0 0
Benzene 34.75 1.00 40 0 86.9 64 136 0 0

Bromodichloromethane 31.58 1.00 40 0 79 65.5 134.5 0 0

Bromoform 30.83 1.00 40 0 77.1 71 129 0 0
Bromomethane 39.41 1.00 40 0 98.5 14 186 0 0

Carbon tetrachloride 36.36 1.00 40 0 90.9 73 127 0 0

Chlorobenzene 43.49 1.00 40 0 109 66 134 0 0
Chloroethane 34.95 1.00 40 0 87.4 38 162 0 0

Chloroform 34.67 1.00 40 0 86.7 67.5 132.5 0 0

Chloromethane 38.7 1.00 40 0 96.8 0.01 204 0 0

cis-1,3-Dichloropropene 32.07 1.00 40 0 80.2 24 176 0 0

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outsideacceptedrecovery limits B - Analyte detected in the associatedMethod Blan

J - Analyte detected below quantitation limits R - RPD outside acceptedrecovery limits Page 10 of29

scoEPA00029235



CLIENf: SiitronicCorporation ANALYTICALQCSUMMARYREPORl
WorkOrder: 0710073
Project: Monthly TestCode: 624 W

Sample 10 CCV-19700 SampType: ccv TestCode: 624_W Units: Ilgll Prep Date: Run10: 5973J_071015A

Client 10: z:zzzz Batch 10: 19700 TestNo: E624 Analysis Date: 10/15/2007 SeqNo: 497225

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighLimit RPDRefVal %RPD RPDUmit Qual

Dibromochloromethane 35.71 1.00 40 0 89.3 67.5 132.5 0 0

Ethylbenzene 43.26 1.00 40 0 108 59 141 0 0

m,p-Xylene 86.45 2.00 80 0 108 50 150 0 0

Methylenechloride 30.26 5.00 40 0 75.6 60.5 139.5 0 0

o-Xylene 42.71 1.00 40 0 107 50 150 0 0

Tetrachloroethene 40.26 1.00 40 0 101 73.5 126.5 0 0

Toluene 44.04 1.00 40 0 110 74.5 125.5 0 0

trans-1,2-Dichloroethene 37.35 1.00 40 0 93.4 69.5 130.5 0 0

trans-1 ,3-Dichloropropene 36.02 1.00 40 0 90 50 150 0 0

Trichloroethene 35.87 1.00 40 0 89.7 66.5 133.5 0 0

Trichlorofluoromethane 35.13 1.00 40 0 87.8 48 152 0 0

Vinyl chloride 32.89 1.00 40 0 82.2 4 196 0 0

Sample 10 CCV-19700 SampType: CCV TestCode: 624_W Units: Ilgll Prep Date: Run10: 5973J_071015A

Client 10: zzzz: Batch 10: 19700 TestNo: E624 Analysis Date: 10/17/2007 SeqNo: 497888

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighLimit RPDRefVal %RPD RPDUmit Qual

2-Chloroethyl vinyl ether 12.52 1.00 40 0 31.3 0.01 224 0 0

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.

Page 11 of29
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CLIENT:

WorkOrder:

Project:

SiltronicCorporation

0710073

Monthly

ANALYTICAL QC SUMMARYREPORl

TestCode: 625X W

Sample 10 MB-19684

Client10: zzzzz
SampType: MBLK

BatdllD: 19684

TestCode: 625~VV

TestNo: E625

Units: \lglL Prep Date: 10/11/2007

AnalysisOate: 10/12/2007

Run10: 5973G_071012A

SeqNo: 497060

Analyte

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,2-Diphenylhydrazine

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,6-Trichlorophenol

2,4-Didllorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Ghloronaphthalene
2-Ghlorophenol

2-Nitrophenol

3,3' -Dichlorobenzidine

4,6-Dinitro-2-methylphenol

4-Bromophenyl phenyl ether

4-Ghloro-3-methylphenol
4-Chlorophenyl phenyl ether

4-Nitrophenol

Acenaphthene

Acenaphthylene

Aniline

Anthracene

Benz(a)anthracene

Benzidine

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)f1uoranthene

BenzoicAcid

Result

NO

NO

NO
NO

NO

NO

NO

NO

NO
NO

NO

NO
NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

0.03
NO

NO

0.06
NO
NO

NO

NO

0.11

PQL

5.00

5.00
5.00
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
20.0

SPK value SPK Ref Val %REC LowLimit HighUmit RPO Ref Val %RPD RPOUmit Qual

J

J

J

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.

Page 12 of29
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CLIENf:
WorkOrder:

Project:

SiltronicCorporation

0710073

Monthly

ANALYTICALQCSUMMARYREPORI

TestCode: 625X_W

Sample 10 MB-19684

Client 10: zzzzz
SampType: MBLK

Batch 10: 19684

TestCode: 62Sx..W

TestNo: E625

Units: J.Ig1L Prep Date: 10/11/2007

Analysis Date: 10/1212007

Run10: S973G_071012A

SeqNo: 497060

Analyte

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Carbazole

Chrysene

Oi-n-butyl phthalate

Oi-n-octyl phthalate
Oibenz(a,h)anthracene

Oiethyl phthalate

Dimethyl phthalate
Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodi-n-propylamine

N-Nitrosodimethylamine

N-Nitrosodiphenylamine

Naphthalene

Nitrobenzene

o-Cresol

p-Cresol
Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Result

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

0.32

0.1

0.04
NO

NO

0.23
NO

PQL

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0

5.00
5.00
5.00

SPKvalue SPK Ref Val %REC LowLimit HighLim~ RPO Ref Val %RPD RPOUm~ Qual

J
J
J

J

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.

Page 13 0129
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CLIENT: SiltronicCorporation ANALYTICALQCSUMMARYREPORl
WorkOrder: 0710073

Project: Monthly TestCode: 625X W

Sample 10 MB-19684 SampType: MBLK TestCode: 625X_W Units: IlgiL Prep Date: 10/11/2007 Run 10: 5973G_071012A

Client10: ZZZZZ Batch 10: 19684 TestNo: E625 Analysis Date: 10/1212007 SeqNo: 497060

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

Pyridine NO 10.0

Surr:2,4,6-Tribromophenol 94.35 0 100 0 94.4 33.1 99.7 0 0

Surr: 2-Fluorobiphenyl 52.46 0 100 0 52.5 33.1 96.2 0 0

Surr: 2-Fluorophenol 55.88 0 100 0 55.9 13.4 57.1 0 0

Surr: 4-Terphenyl-d14 90.7 0 100 0 90.7 41 122 0 0

Surr: Nitrobenzene-d5 84.91 0 100 0 84.9 28.9 99.9 0 0

Surr: Phenol-d6 40.36 0 100 0 40.4 10.6 38.5 0 0 S

Sample 10 LCS-19684 SampType: LCS TestCode: 625X_W Units: IlgiL Prep Date: 10/11/2007 Run 10: 5973G_071012A

Client10: ZZZZZ Batch 10: 19684 TestNo: E625 Analysis Date: 10/12/2007 SeqNo: 497064

Analyte Result PQl SPKvalue SPKRefVai %REC lowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual

1,2,4-Trichlorobenzene 26.21 5.00 50 0 52.4 44 142 0 0

1,2-Dichlorobenzene 24.6 5.00 50 0 49.2 32 129 0 0

1,2-Diphenylhydrazine 42.6 5.00 50 0 85.2 40 140 0 0

1,3-Dichlorobenzene 21.49 5.00 50 0 43 0.01 172 0 0

1,4-Dichlorobenzene 23.58 5.00 50 0 47.2 20 124 0 0

2,4,6-Trichlorophenol 47.16 5.00 50 0 94.3 37 144 0 0

2,4-Dichlorophenol 41.74 10.0 50 0 83.5 39 135 0 0

2,4-Dimethylphenol 36.98 5.00 50 0 74 32 119 0 0

2,4-Dinitrophenol 25.66 10.0 50 0 51.3 0.01 191 0 0

2,4-Dinitrotoluene 47.29 5.00 50 0 94.6 39 139 0 0

2,6-Dinitrotoiuene 49.08 5.00 50 0 98.2 50 158 0 0

2-Ghloronaphthalene 38.87 5.00 50 0 77.7 60 118 0 0

2-Ghlorophenol 41.19 5.00 50 0 82.4 23 134 0 0

2-Nitrophenol 43.28 5.00 50 0 86.6 29 182 0 0

3,3'-Dichlorobenzidine 49.19 5.00 50 0 98.4 0.01 262 0 0

4,6-Dinitro-2-methylphenol 45.94 10.0 50 0 91.9 0.01 181 0 0

4-Bromophenyl phenyl ether 56.68 5.00 50 0 113 53 127 0 0

4-Ghloro-3-methylphenol 42.59 5.00 50 0 85.2 22 147 0 0

4-Chlorophenyl phenyl ether 49.29 5.00 50 0 98.6 25 158 0 0

Oualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associated Method Blan.

J - Analyte detected below quantitation limits R - RPD outside acceptedrecovery limits Page 14 of29
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CLIENf: Siltronic Corporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 625X W

Sample 10 LCS-19684 SampType: LCS TestCode: 625X_VV Units: IlgiL Prep Date: 10/11/2007 Run10: 5973G_071012A

Client 10: llZZZ Batch 10: 19684 TestNo: E625 Analysis Date: 10/12/2007 SeqNo: 497064

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

4-Nitrophenol 19.01 5.00 50 0 38 0.01 132 0 0

Acenaphthene 42.41 5.00 50 0 84.8 47 145 0 0

Acenaphthylene 40.14 5.00 50 0 80.3 33 145 0 0

Aniline 35.09 5.00 50 0.03 70.1 46 134 0 0

Anthracene 42.48 5.00 50 0 85 27 133 0 0

Benz(a)anthracene 44.72 5.00 50 0 89.4 33 143 0 0

Benzidine 47.7 5.00 50 0.06 95.3 40 140 0 0

Benzo(a)pyrene 37.33 5.00 50 0 74.7 17 163 0 0

Benzo(b)fluoranthene 37.72 5.00 50 0 75.4 24 159 0 0
Benzo(g,h,i)perylene 39.35 5.00 50 0 78.7 0.01 219 0 0

Benzo(k)fluoranthene 37.02 5.00 50 0 74 11 162 0 0

BenzoicAcid 2.03 20.0 50 0.11 3.84 0 250 0 0 J
Bis(2-chloroethoxy)methane 46.36 5.00 50 0 92.7 33 184 0 0

Bis(2-chloroethyl)ether 51.75 5.00 50 0 104 12 158 0 0

Bis(2-ethylhexyl)phthalate 53.14 5.00 50 0 106 8 158 0 0
Butyl benzyl phthalate 48.96 5.00 50 0 97.9 0.01 152 0 0

Carbazole 42.39 5.00 50 0 84.8 73 131 0 0

Chrysene 43.69 5.00 50 0 87.4 17 168 0 0
Di-n-butyl phthalate 48.02 5.00 50 0 96 1 118 0 0

Di-n-octylphthalate 52.55 5.00 50 0 105 4 146 0 0

Dibenz(a,h)anthracene 38.37 5.00 50 0 76.7 0.01 227 0 0
Diethyl phthalate 50.83 5.00 50 0 102 0.01 114 0 0

Dimethyl phthalate 48.63 5.00 50 0 97.3 0.01 112 0 0

Fluoranthene 42.52 5.00 50 0 85 26 137 0 0
Fluorene 44.09 5.00 50 0 88.2 59 121 0 0

Hexachlorobenzene 46.43 5.00 50 0 92.9 0.01 152 0 0

Hexachlorobutadiene 15.68 5.00 50 0 31.4 24 116 0 0
Hexachlorocyclopentadiene 21.12 5.00 50 0 42.2 10 110 0 0

Hexachloroethane 16.41 5.00 50 0 32.8 40 113 0 0 S
Indeno(1,2,3-cd)pyrene 37.6 5.00 50 0 75.2 0.01 171 0 0
Isophorone 42.17 5.00 50 0 84.3 21 196 0 0

Qualifiers: NO - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associatedMethod Blan.

J - Analyte detected below quantitation limits R - RPD outside acceptedrecovery limits Page 150/29
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CLIENf: SiltronicCorporation ANALYTICALQCSUMMARYREPORl
WorkOrder: 0710073
Project: Monthly TestCode: 625X W

SamplelD LCS-19684 SampType: LCS TestCode: 625~VV Units: IlglL Prep Date: 10/11/2007 RunlD: 5973G_071012A

ClientlD: zzzz: BatdllD: 19684 TestNo: E625 Analysis Date: 10/1212007 SeqNo: 497064

Analyte Result PQL SPKvalue SPKRefVal %,REC lowLimit HighLimit RPDRefVal %RPD RPDUmit Qual

N-Nitrosodi-n-propylamine 56.24 5.00 50 0 112 0.01 230 0 0

N-Nitrosodimethylamine 24.99 5.00 50 0 50 0.01 250 a 0

N-Nitrosodiphenylamine 28.17 5.00 50 0 56.3 0.01 250 a 0
Naphthalene 33.55 5.00 50 0 67.1 21 133 0 0

Nitrobenzene 42.62 5.00 50 0.32 84.6 35 180 0 0

o-Cresol 38.1 5.00 50 0.1 76 55 126 0 0
p-Cresol 16.46 5.00 25 0.04 65.7 76 107 0 0 S
Pentadllorophenol 40.23 10.0 50 0 80.5 14 176 0 0

Phenanthrene 42.85 5.00 50 0 85.7 54 120 a 0
Phenol 19.27 5.00 50 0.23 38.1 5 112 a 0

Pyrene 44.81 5.00 50 0 89.6 52 115 a 0
Pyridine 20.18 10.0 50 0 40.4 33 158 0 a

SamplelD 0710073-02AMS SampType: MS TestCode: 625X_VV Units: Ilgll Prep Date: 10/11/2007 RunlD: 5973G_071012A

ClientlD: 07-126-CE-g BatdllD: 19684 TestNo: E625 Analysis Date: 10/1212007 SeqNo: 497063

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighLimit RPDRefVal o/oRPD RPDUmit Qual

1,2,4-Tridllorobenzene 14.58 4.76 47.62 0 30.6 44 142 0 0 S
1,2-Didllorobenzene 10.5 4.76 47.62 0 22.1 32 129 0 0 S
1,2-Diphenylhydrazine 31.62 4.76 47.62 a 66.4 40 140 0 0
1,3-Didllorobenzene 8.895 4.76 47.62 a 18.7 0.01 172 0 a
1,4-Didllorobenzene 10.1 4.76 47.62 a 21.2 20 124 0 0
2,4,6-Trichlorophenol 35.57 4.76 47.62 0 74.7 37 144 0 0
2,4-Didllorophenol 29.89 9.52 47.62 0 62.8 39 135 0 0
2,4-Dimethylphenol 6.238 4.76 47.62 a 13.1 32 119 a 0 S
2,4-Dinitrophenol 30.33 9.52 47.62 a 63.7 0.01 191 0 0

2,4-Dinitrotoluene 35.46 4.76 47.62 a 74.5 39 139 a 0
2,6-Dinitrotoluene 36.61 4.76 47.62 0 76.9 50 158 a a
2-Ghloronaphthalene 27.96 4.76 47.62 0 58.7 60 118 a a s
2-Ghlorophenol 26.97 4.76 47.62 0 56.6 23 134 0 0
2-Nitrophenol 29.82 4.76 47.62 a 62.6 29 182 a 0

Oualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outsideaccepted recovery limits B - Analyte detected in the associatedMethod Blan.

J - Analyte detectedbelow quantitation limits R - RPD outside accepted recovery limits Page 16 of29
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CLIENT: SiltronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 625X W

SamplelD 0710073-02AMS SampType: MS TestCode: 625X_W Units: IJgll Prep Date: 10/11/2007 RunlD: 5973G_071012A

ClientlD: 07-126-CE-g BatchlD: 19684 TestNo: E625 Analysis Date: 10112/2007 SeqNo: 497063

Analyte Result PQl SPKvalue SPKRefVal %REe lowLimit HighLimit RPD Ref Val %RFD RPDUmit Qual

3,3'-Dichlorobenzidine 10.64 4.76 47.62 0 22.3 0.01 262 0 0

4,6-Dinitro-2-methylphenol 37.19 9.52 47.62 0 78.1 0.01 181 0 0

4-Bromophenyl phenyl ether 42.95 4.76 47.62 0 90.2 53 127 0 0
4-Chloro-3-methylphenol 32.57 4.76 47.62 0 68.4 22 147 0 0

4-Chlorophenyl phenyl ether 36.66 4.76 47.62 0 77 25 158 0 0

4-Nitrophenol 10.65 4.76 47.62 0 22.4 0.01 132 0 0

Acenaphthene 31.49 4.76 47.62 0 66.1 47 145 0 0

Acenaphthylene 29.65 4.76 47.62 0 62.3 33 145 0 0

Aniline 0.3143 4.76 47.62 0 0.66 46 134 0 0 JS
Anthracene 30.18 4.76 47.62 0 63.4 27 133 0 0

Benz(a)anthracene 34.19 4.76 47.62 0 71.8 33 143 0 0

Benzidine 0.07619 4.76 47.62 0 0.16 40 140 0 0 JS
Benzo(a)pyrene 29.85 4.76 47.62 0 62.7 17 163 0 0

Benzo(b)fluoranthene 35.05 4.76 47.62 0 73.6 24 159 0 0

Benzo(g,h,i)perylene 36.67 4.76 47.62 0 77 0.01 219 0 0
Benzo(k)fluoranthene 33.81 4.76 47.62 0 71 11 162 0 0

BenzoicAcid 10.14 19.0 47.62 0.2381 20.8 0 250 0 0 J

Bis(2-chloroethoxy)methane 32.44 4.76 47.62 0 68.1 33 184 0 0
Bis(2-chloroethyl)ether 30.89 4.76 47.62 0 64.9 12 158 0 0

Bis(2-chloroisopropyl)ether 29.57 4.76 47.62 0 62.1 36 166 0 0

Bis(2-ethylhexyl)phthalate 41.93 4.76 47.62 0 88.1 8 158 0 0
Butyl benzyl phthalate 37.9 4.76 47.62 0 79.6 0.01 152 0 0

Carbazole 33.19 4.76 47.62 0 69.7 73 131 0 0 S

Chrysene 33.85 4.76 47.62 0 71.1 17 168 0 0
Di-n-butyl phthalate 37.51 4.76 47.62 0 78.8 1 118 0 0

Di-n-octylphthalate 41.63 4.76 47.62 0 87.4 4 146 0 0

Dibenz(a,h)anthracene 35.12 4.76 47.62 0 73.8 0.01 227 0 0
Diethyl phthalate 38.65 4.76 47.62 0 81.2 0.01 114 0 0

Dimethyl phthalate 36.46 4.76 47.62 0 76.6 0.01 112 0 0

Fluoranthene 32.28 4.76 47.62 0 67.8 26 137 0 0
Fluorene 33.3 4.76 47.62 0 69.9 59 121 0 0

Qualifiers: NO - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associatedMethod Blan.

J - Analyte detectedbelow quantitation limits R - RPD outside acceptedrecovery limits Page 17 0129
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CLIENf: SiitronicCorporation ANALYTICAL QC SUMMARYREPORl
WorkOrder: 0710073

Project: Monthly TestCode: 625X W

Sample 10 0710073-02AMS SampType: MS TestCode: 625X_W Units: Ilgll Prep Date: 10/11/2007 Run10: 5973G_071012A

Client10: 07-126-CE-g Batch 10: 19684 TestNo: E625 Analysis Date: 10/12/2007 SeqNo: 497063

Analyte Result PQl SPKvalue SPKRefVal %REC lowLimit HighUmtt RPDRefVal %RPD RPDUmtt Qual

Hexachlorobenzene 35.46 4.76 47.62 0 74.5 0.01 152 0 0

Hexachlorobutadiene 9.362 4.76 47.62 0 19.7 24 116 0 0 S

Hexachlorocyclopentadiene 17.42 4.76 47.62 0 36.6 10 110 0 0

Hexachloroethane 7.257 4.76 47.62 0 15.2 40 113 0 0 S

Indeno(1,2,3-cd)pyrene 34.74 4.76 47.62 0 73 0.01 171 0 0

Isophorone 30.63 4.76 47.62 0 64.3 21 196 0 0

N-Nitrosodi-n-propylamine 38.13 4.76 47.62 0.219 79.6 0.01 230 0 0

N-Nitrosodimethylamine 19.83 4.76 47.62 0 41.6 0.01 250 0 0

N-Nitrosodiphenylamine 19.09 4.76 47.62 0 40.1 0.01 250 0 0

Naphthalene 19.67 4.76 47.62 0 41.3 21 133 0 0

Nitrobenzene 27.67 4.76 47.62 0.2095 57.7 35 180 0 0

o-Cresol 24.24 4.76 47.62 0.1143 50.7 55 126 0 0 S
p-Cresol 11.7 4.76 47.62 0.04762 24.5 76 107 0 0 S

Pentachlorophenol 31.64 9.52 47.62 0 66.4 14 176 0 0

Phenanthrene 33.38 4.76 47.62 0 70.1 54 120 0 0
Phenol 15.45 4.76 47.62 0.2 32 5 112 0 0

Pyrene 35.64 4.76 47.62 0 74.8 52 115 0 0

Pyridine 14.52 9.52 47.62 0 30.5 33 158 0 0 S

Sample 10 CCV-19684 SampType: CCV TestCode: 625X_W Units: Ilgll Prep Date: Run10: 5973G_071012A

Client10: zzzzz. BatchlD: 19684 TestNo: E625 Analysis Date: 10/1212007 SeqNo: 497059

Analyte Result PQl SPKvalue SPK Ref Val %REC lowLimit HighUmtt RPDRefVal %RPD RPDUmtt Qual

1,2,4-Trichlorobenzene 37.52 5.00 40 0 93.8 80 120 0 0

1,2-Dichlorobenzene 39.04 5.00 40 0 97.6 80 120 0 0

1,2-Diphenylhydrazine 37.93 5.00 40 0 94.8 80 120 0 0

1,3-Dichlorobenzene 38.42 5.00 40 0 96 80 120 0 0

1A-Dichlorobenzene 38.88 5.00 40 0 97.2 80 120 0 0

204,6-Trichlorophenol 38.03 5.00 40 0 95.1 80 120 0 0

2,4-Dichlorophenol 38.89 10.0 40 0 97.2 80 120 0 0

2,4-Dimethylphenol 38.53 5.00 40 0 96.3 80 120 0 0

Oualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detectedin the associatedMethod Blan.

J - Analyte detected below quantitation limits R - RPD outside acceptedrecovery limits Page 18 of29
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CLIENT: SiitronicCorporation ANALYTICAL QC SUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 625X_W

Sample 10 CCV-19684 SampType: CCV TestCode: 625X_W Units: jJgll Prep Date: RunlD: 5973G_071012A

ClientlD: zzzzz BatdllD: 19684 TestNo: E625 Analysis Date: 10/1212007 SeqNo: 497059

Analyte Result PQl SPKvalue SPK Ref Val %REC lowLimit HighUmit RPORefVal %RPD RPDUmit Qual

2,4-Dinitrophenol 33.34 10.0 40 0 83.4 80 120 0 0

2,4-Dinitrotoluene 39.63 5.00 40 0 99.1 80 120 0 0

2,6-Oinitrotoluene 40.05 5.00 40 0 100 80 120 0 0

2-Chloronaphthalene 37.6 5.00 40 0 94 80 120 0 0

2-Chlorophenol 39.86 5.00 40 0 99.7 80 120 0 0

2-Nitrophenol 39.73 5.00 40 0 99.3 80 120 0 0

3,3'-Oidllorobenzidine 38.9 5.00 40 0 97.3 80 120 0 0

4,6-Dinitro-2-methylphenol 41.26 10.0 40 0 103 80 120 0 0

4-Bromophenyl phenyl ether 38.39 5.00 40 0 96 80 120 0 0
4-Chloro-3-methylphenol 39.59 5.00 40 0 99 80 120 0 0

4-Chlorophenyl phenyl ether 38.54 5.00 40 0 96.4 80 120 0 0

4-Nitrophenol 40.31 5.00 40 0 101 80 120 0 0

Acenaphthene 36.81 5.00 40 0 92 80 120 0 0

Acenaphthylene 36.59 5.00 40 0 91.5 80 120 0 0

Aniline 39.86 5.00 40 0 99.7 80 120 0 0

Anthracene 36.22 5.00 40 0 90.6 80 120 0 0

Benz(a)anthracene 36.45 5.00 40 0 91.1 80 120 0 0

Benzidine 43.27 5.00 40 0 108 80 120 0 0
Benzo(a)pyrene 46.86 5.00 40 0 117 80 120 0 0

Benzo(b)f1uoranthene 45.1 5.00 40 0 113 80 120 0 0

Benzo(g,h,i)perylene 47.57 5.00 40 0 119 80 120 0 0
Benzo(k)f1uoranthene 42.48 5.00 40 0 106 80 120 0 0

BenzoicAcid 40.09 20.0 40 0 100 80 120 0 0

Bis(2-chloroethoxy)methane 39.22 5.00 40 0 98 80 120 0 0
Bis(2-chloroethyl)ether 39.75 5.00 40 0 99.4 80 120 0 0

Bis(2-dlloroisopropyl)ether 41.28 5.00 40 0 103 80 120 0 0

Bis(2-ethylhexyl)phthalate 42.26 5.00 40 0 106 80 120 0 0
Butyl benzyl phthalate 39.5 5.00 40 0 98.8 80 120 0 0

Carbazole 36.28 5.00 40 0 90.7 80 120 0 0

Chrysene 35.58 5.00 40 0 89 80 120 0 0
Oi-n-butyl phthalate 37.01 5.00 40 0 92.5 80 120 0 0

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside acceptedrecovery limits B - Analyte detected in the associatedMethod Blan
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CLIENf: SiitronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 625X W

SamplelD CCV-19684 SampType: CCV TestCode: 625X_W Units: Ilgll Prep Date: RunlD: 5973G_071012A

ClientlD: zzzz: Batch 10: 19684 TestNo: E625 Analysis Date: 10/1212007 SeqNo: 497059

Analyte Result PQl SPKvalue SPKRefVal %REC LowLimit HighLimit RPDRefVal %RPD RPOUmit Qual

Di-n-octylphthalate 42.27 5.00 40 0 106 80 120 0 0

Dibenz(a,h)anthracene 46.27 5.00 40 0 116 80 120 0 0

Diethyl phthalate 38.88 5.00 40 0 97.2 80 120 0 0
Dimethyl phthalate 37.76 5.00 40 0 94.4 80 120 0 0

Fluoranthene 35.84 5.00 40 0 89.6 80 120 0 0

Fluorene 37.3 5.00 40 0 93.3 80 120 0 0
Hexachlorobenzene 37.56 5.00 40 0 93.9 80 120 0 0

Hexachlorobutadiene 37.85 5.00 40 0 94.6 80 120 0 0

Hexachlorocyclopentadiene 39.55 5.00 40 0 98.9 80 120 0 0
Hexachloroethane 40.4 5.00 40 0 101 80 120 0 0

Indeno(1,2,3-cd)pyrene 46.06 5.00 40 0 115 80 120 0 0

Isophorone 39.15 5.00 40 0 97.9 80 120 0 0
N-Nitrosodi-n-propylamine 42.83 5.00 40 0 107 80 120 0 0

N-Nitrosodimethylamine 38.48 5.00 40 0 96.2 80 120 0 0

N-Nitrosodiphenylamine 36.64 5.00 40 0 91.6 80 120 0 0
Naphthalene 36.66 5.00 40 0 91.7 80 120 0 0

Nitrobenzene 38.13 5.00 40 0 95.3 80 120 0 0

o-Cresol 41.78 5.00 40 0 104 80 120 0 0
p-Cresol 17.43 5.00 20 0 87.2 80 120 0 0

Pentachlorophenol 38.88 10.0 40 0 97.2 80 120 0 0

Phenanthrene 35.75 5.00 40 0 89.4 80 120 0 0
Phenol 39.36 5.00 40 0 98.4 80 120 0 0

Pyrene 36.47 5.00 40 0 91.2 80 120 0 0

Pyridine 41.68 10.0 40 0 104 80 120 0 0

Qualifiers: NO - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan
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CLIENT:
WorkOrder:

Project:

SiitronicCorporation
0710073

Monthly

ANALYTICALQCSUMMARYREPORl

TestCode: 8260_W

Sample 10 MB-19701

Client 10: zzzzz
SampType: MBLK

Batch 10: 19701

TestCode: 8260_W

TestNo: SW8260B

Units: IlgiL Prep Date: 10/15/2007

Analysis Date: 10/15/2007

RunlD: 5973J_071015B

SeqNo: 497234

Analyte

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1 ,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene
1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane
1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane
1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Butanone

2-Chlorotoluene

2-Hexanone

4-Ghlorotoluene

4-lsopropyltoluene

4-Methyl-2-pentanone

Acetone

Acrylonitrile

Benzene

Bromobenzene

Result

NO
NO
NO
NO
NO

NO
NO
NO
NO

1.42

NO
NO
ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO

POL

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00
1.00

1.00

1.00
1.00

1.00

1.00
1.00

1.00

1.00

10.0

1.00

10.0

1.00

1.00

20.0
50.0

5.00

0.300

1.00

SPKvalue SPK Ref Val %REC LowLimit HighUmil RPD Ref Val %RPD RPDUmil Qual

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.
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CLlENf:

WorkOrder:

Project:

SiltronicCorporation

0710073

Monthly

ANALYTICALQCSUMMARYREPORI

TestCode: 8260_W

Sample 10 MB-19701 SampType: MBLK TestCode: 8260_VV Units: IJglL

Client10: zzzzz Batch 10: 19701 TestNo: SVV8260B

Analyte Result POL SPKvalue SPKRefVal

Bromochloromethane NO 1.00

Bromodichloromethane NO 1.00

Bromoform NO 1.00

Bromomethane NO 1.00

Carbon disulfide NO 2.00

Carbon tetrachloride NO 1.00

Chlorobenzene NO 1.00

Chloroethane NO 1.00

Chloroform NO 1.00

Chloromethane NO 1.00

cis-1,2-0ichloroethene NO 1.00

cis-1,3-0ichloropropene NO 1.00
Oibromochloromethane NO 1.00

Dibromomethane NO 1.00

Oichlorodifluoromethane NO 1.00

Ethylbenzene 0.17 1.00

Hexachlorobutadiene NO 1.00

Isopropyl benzene NO 1.00

m,p-Xylene NO 2.00

Methyl tert-butyl ether NO 1.00

Methylenechloride NO 20.0

n-Butylbenzene NO 1.00

n-Propylbenzene NO 1.00

Naphthalene NO 1.00

a-Xylene NO 1.00

sec-Butylbenzene NO 1.00

Styrene NO 1.00

tert-Butylbenzene NO 1.00

Tetrachlaroethene NO 1.00

Toluene NO 1.00

trans-1,2-0ichlaroethene NO 1.00

Prep Date: 1011512007

Analysis Date: 1011512007

%REC LowLimit HighUm~ RPO Ref Val

Run10: 5973J_071015B

SeqNo: 497234

%RPD RPOUm~ Qual

J

Oualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Sian.
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CLIENf: SiltronicCorporation ANALYTICAL QC SUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 8260_W

Sample 10 MB-19701 SampType: MBLK TeslCode: 8260_W Units: IlgiL Prep Date: 1011512007 Run10: 5973J_071015B

Client 10: ZZZZZ Batch 10: 19701 TestNo: SW8260B Analysis Date: 1011512007 SeqNo: 497234

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit RPDRefVal %RPD RPDUmit Qual

trans-1,3-Dichloropropene NO 1.00

Trichloroethene NO 1.00

Trichlorofluoromethane NO 1.00
Vinyl chloride NO 1.00

Surr:1,2-Dichloroethane-d4 84.67 0 100 0 84.7 72.2 129 0 0

Surr:4-Bromofluorobenzene 89.32 0 100 0 89.3 73.5 125 0 0
Surr:Dibromofluoromethane 91.7 0 100 0 91.7 58.8 148 0 0
Surr: Toluene-d8 113.5 0 100 0 114 79.8 137 0 0

Sample 10 LCS-19701 SampType: LCS TestCode: 8260_W Units: IlgiL Prep Date: 10115/2007 Run10: 5973J_071015B

Client 10: ZZZZZ Batch 10: 19701 TestNo: SW8260B Analysis Date: 10/15/2007 SeqNo: 497238

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,1-Dichloroethene 37.38 1.00 40 a 93.4 69.9 130 a a
Benzene 37.8 0.300 40 a 94.5 77.9 125 0 a
Chlorobenzene 47.18 1.00 40 a 118 82.5 114 a a S,O
Toluene 47.83 1.00 40 a 120 74.6 119 0 a S,O
Trichloroethene 39.61 1.00 40 0 99 74.7 125 a a

Sample 10 0710073-02BMS SampType: MS TestCode: 8260_W Units: IlgiL Prep Date: 10/15/2007 Run10: 5973J_071015B

Client 10: 07-126-CE-g Batch 10: 19701 TestNo: SW8260B Analysis Date: 10/1512007 SeqNo: 497236

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,1-Dichloroethene 39.36 1.00 40 a 98.4 51.4 176 0 0
Benzene 37.05 0.300 40 0 92.6 71.5 118 0 0

Chlorobenzene 44.9 1.00 40 0 112 79.8 114 0 a
Toluene 45.49 1.00 40 0 114 79.6 121 0 0
Trichloroethene 37.49 1.00 40 0 93.7 73.6 120 0 0

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.
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CLJENT: SiitronicCorporation ANALYTICALQCSUMMARYREPORI
WorkOrder: 0710073

Project: Monthly TestCode: 8260 W

Sample10 0710073-028MSD SampType: MSD TestCode: 8260_W Units: IJglL Prep Date: 10/15/2007 Run10: 5973J_0710158

Client10: 07-126-CE-g Batch 10: 19701 TestNo: SW82608 Analysis Date: 10/15/2007 SeqNo: 497237

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,1-Dichloroethene 37.14 1.00 40 0 92.8 51.4 176 39.36 5.80 20

Benzene 35.52 0.300 40 0 88.8 71.5 118 37.05 4.22 20

Chlorobenzene 43.89 1.00 40 0 110 79.8 114 44.9 2.28 20
Toluene 43.99 1.00 40 0 110 79.6 121 45.49 3.35 20

Trichloroethene 35.73 1.00 40 0 89.3 73.6 120 37.49 4.81 20

sample 10 CCV-19701 SampType: CCV TestCode: 8260_W Units: IJglL Prep Date: Run10: 5973J_0710158

Client10: ZllZZ Batch 10: 19701 TestNo: SW82608 Analysis Date: 10/15/2007 SeqNo: 497233

Analyte Result POL SPKvalue SPKRefVal "!cREC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,1-Dichloroethene 37.67 1.00 40 0 94.2 80 120 0 0

1,2~Dichloropropane 33.47 1.00 40 0 83.7 80 120 0 0
Chloroform 34.67 1.00 40 0 86.7 80 120 0 0

Ethylbenzene 43.26 1.00 40 0 108 80 120 0 0

Toluene 44.04 1.00 40 0 110 80 120 0 0
Vinyl chloride 32.89 1.00 40 0 82.2 80 120 0 0

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.
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CLIENT:
WorkOrder:

Project:

SiltronicCorporation
0710073

Monthly

ANALYTICALQCSUMMARYREPORl

TestCode: 8270LL W

Sample 10 MB-19684

Client 10: zzzz:
SampType: M8LK

Batch 10: 19684

TestCode: 8270ll_W

TestNo: SW8270D

Units: ugll Prep Date: 10/11/2007

Analysis Date: 10/12/2007

Run10: 5973G_0710128

SeqNo: 497067

Analyte

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6- Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene
2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3,3'-Dichlorobenzidine

3-&4-Methylphenol

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl phenyl ether

4-Chloro-3-methylphenol

4-Chloroaniline
4-Chlorophenyl phenyl ether

4-Nitroaniline

4-Nitrophenol
Acenaphthene

Acenaphthylene

Anthracene

Benz(a)anthracene

Result

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

0.49
NO

NO

NO

NO

NO

NO
NO

NO

NO
NO

NO

NO

NO

PQl

1.00

1.00

1.00
1.00

5.00

5.00

3.00

3.00

10.0

5.00

5.00

1.00
1.00

1.00

2.00

5.00

5.00

5.00
10.0

6.00

10.0

1.00

2.00

3.00

1.00

5.00

5.00
1.00

1.00

1.00

1.00

SPKvalue SPK Ref Val %REC lowlimit HighUmit RPO Ref Val %RPD RPOUmit Qual

J

Oualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.
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CLIENT:

Work Order:

Project:

SiltronicCorporation

0710073

Monthly

ANALYTICALQC SUMMARYREPORl

TestCode: 8270LL W

SamplelD MB-19684

Client10: zzzzz
SampType: MBLI<

BatdllD: 19684

TeslCode: 8270LL_VV

TeslNo: SVV8270D

Unils: ugiL Prep Dale: 10/11/2007

Analysis Dale: 10/1212007

Run10: 5973G_071012B

SeqNo: 497067

Analyte

Benzo(a)pyrene

Benzo(b)f1uoranthene

Benzo(g,h,i)perylene
Benzo(k)f1uoranthene

BenzoicAcid

BenzylAlcohol
Bis(2-dlloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Carbazole
Chrysene

Di-n-butyl phthalate

Di-n-octyl phthalate
Dibenz(a,h)anthracene

Dibenzofuran

Diethyl phthalate
Dimethyl phthalate

Fluoranthene

Fluorene
Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone
N-Nitrosodi-n-propylamine

N-Nitrosodimethylamine

N-Nitrosodiphenylamine

Naphthalene

Resull

0.33

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

0.68
NO
NO
NO
NO
NO
0.7
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PQl

1.00

1.00

1.00
1.00

20.0

5.00
1.00

2.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00
1.00

1.00

1.00
1.00

1.00

1.00
1.00

2.00

5.00

2.00

1.00

1.00
2.00

1.00

1.00
1.00

SPKvalue SPK Ref Val %REC lowLimil HighUm~ RPD Ref Val %RPD RPDUmil Qual

J

J

J

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.
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CLIENT: SiitronicCorporation ANALYTICALQCSUMMARYREPORl
WorkOrder: 0710073

Project: Monthly TestCode: 8270LL W

Sample 10 MB-19684 SarripType: MBLK TestCode: 8270LL_VV Units: uglL PrepDate: 10/11/2007 Run10: 5973G_071012B

Client10: ZZZZZ Batch10: 19684 TestNo: SVV8270D Analysis Date: 10/1212007 SeqNo: 497067

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPD RefVal %RPD RPDUrnit Qual

Nitrobenzene 0.32 1.00 J

Pentachlorophenol NO 5.00
Phenanthrene NO 1.00
Phenol 0.22 2.00 J

Pyrene NO 1.00

Pyridine NO 5.00
Surr:2,4,6-Tribromophenol 98.97 0 100 0 99 33.1 99.7 0 0

Surr: 2-Fluorobiphenyl 54.81 0 100 0 54.8 33.1 96.2 0 0

Surr: 2-Fluorophenol 51.14 0 100 0 51.1 13.4 57.1 0 0
Surr: 4-Terphenyl-d 14 79.76 0 100 0 79.8 41 122 0 0

Surr: Nitrobenzene-d5 85.7 0 100 0 85.7 28.9 99.9 0 0

Surr: Phenol-d6 37.82 0 100 0 37.8 10.6 38.5 0 0

Sample10 LCS-19684 SampType: LCS TestCode: 8270LL_VV Units: uglL PrepDate: 10/11/2007 Run10: 5973G_071012B

Client10: ZZZZZ Batch10: 19684 TestNo: SVV8270D Analysis Date: 10/1212007 SeqNo: 497070

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,2,4-Trichlorobenzene 26.15 1.00 50 0 52.3 27.5 88.1 0 0
1,4-Dichlorobenzene 21.76 1.00 50 0 43.5 27.8 80.9 0 0

2,4-Dinitrotoluene 47.92 5.00 50 0 95.8 52.9 97.6 0 0

2-Ghlorophenol 38.91 1.00 50 0 77.8 27.8 77.9 0 0
4-Chloro-3-methylphenol 43.92 2.00 50 0 87.8 33.5 88.5 0 0

4-Nitrophenol 20.31 5.00 50 0 40.6 11.4 49.1 0 0

Acenaphthene 41.57 1.00 50 0 83.1 39.8 94.2 0 0
N-Nitrosodi-n-propylamine 53.28 2.00 50 0 107 33.9 92.1 0 0 S,O

Pentachlorophenol 41.7 5.00 50 0 83.4 43.3 113 0 0

Phenol 18.03 2.00 50 0.22 35.6 10.4 46.1 0 0
Pyrene 43.12 1.00 50 0 86.2 59.4 119 0 0

Oualifiers: NO ..Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S ..Spike Recovery outside accepted recovery limits

RoO RPD outside accepted recovery limits

B ..Analyte detected in the associated Method Blan.
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CLIENT: SiltronicCorporation ANALYTICALQC SUMMARYREPORl
WorkOrder: 0710073

Project: Monthly TestCode: 8270LL_W

SamplelD 0710073-02AMS SampType: MS TestCode: 8270LL_W Units: uglL Prep Date: 10/11/2007 RunlD: 5973G_0710128

ClientlD: 07-126-CE-g BatchlD: 19684 TestNo: SW8270D Analysis Date: 10/1212007 SeqNo: 497069

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,2,4-Trichlorobenzene 14.55 0.952 47.62 0 30.6 27.5 88.1 0 0

1,4-Dichlorobenzene 9.314 0.952 47.62 0 19.6 27.8 80.9 0 0 S
2,4-Dinitrotoluene 35.7 4.76 47.62 0 75 52.9 97.6 0 0
2-Chlorophenol 25.43 0.952 47.62 0 53.4 27.8 77.9 0 0

4-Chloro-3-methylphenol 33.57 1.90 47.62 0 70.5 33.5 88.5 0 0

4-Nitrophenol 11.35 4.76 47.62 0 23.8 11.4 49.1 0 0
Acenaphthene 30.86 0.952 47.62 0 64.8 39.8 94.2 0 0

N-Nitrosodi-n-propylamine 36.07 1.90 47.62 0 75.7 33.9 92.1 0 0

Pentachlorophenol 32.78 4.76 47.62 0 68.8 43.3 113 0 0
Phenol 14.43 1.90 47.62 0.1905 29.9 10.4 46.1 0 0

Pyrene 34.29 0.952 47.62 0 72 59.4 119 0 0

SamplelD CCV-19684 SampType: CCV TestCode: 8270LL_W Units: uglL Prep Date: RunlD: 5973G_071012B

ClientlD: ZZZZZ BatchlD: 19684 TestNo: SW8270D Analysis Date: 10/1212007 SeqNo: 497066

Analyte Result PQL SPKvalue SPK Ref Val "IoREC LowLimit HighUmit RPDRefVal %RPD RPDUmit Qual

1,4-Dichlorobenzene 37.51 1.00 40 0 93.8 80 120 0 0

2,4,6-Trichlorophenol 36.3 5.00 40 0 90.8 80 120 0 0
2,4-Dichlorophenol 39.79 3.00 40 0 99.5 80 120 0 0

2-Nitrophenol 41.88 5.00 40 0 105 80 120 0 0

4-Chloro-3-methylphenol 40.83 2.00 40 0 102 80 120 0 0
Acenaphthene 36.09 1.00 40 0 90.2 80 120 0 0

Benzo{a)pyrene 44.55 1.00 40 0 111 80 120 0 0

Di-n-octylphthalate 38.25 1.00 40 0 95.6 80 120 0 0
Fluoranthene 36.16 1.00 40 0 90.4 80 120 0 0

Hexachlorobutadiene 37.89 2.00 40 0 94.7 80 120 0 0

N-Nitrosodiphenylamine 33.57 1.00 40 0 83.9 80 120 0 0
Pentachlorophenol 40.3 5.00 40 0 101 80 120 0 0

Phenol 38.5 2.00 40 0 96.2 80 120 0 0

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan
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CLIENT:
WorkOrder:

Project:

SiitronicCorporation

0710073

Monthly

ANALYTICALQC SUMMARYREPORl

TestCode: BODS

Sample 10 LCS

Client 10: ZZZZZ

Analyte

Biodlemical Oxygen Demand

Sample 10 LCSD

Client 10: ZZZZZ

Analyte

Biochemical Oxygen Demand

SampType: LCS

BatdllD: R48796

Result

191.5

SampType: LCSD

BatdllD: R48796

Result

173.5

TestCode: 8OD5 Units: mg/L

TestNo: E405.1

PQl SPKvalue SPKRefVal

2.00 214 0

TestCode: 8OD5 Units: mg/L

TestNo: E405.1

PQl SPKvalue SPKRefVal

2.00 214 0

Prep Date:

Analysis Date: 10/12/2007

%REC lowLimit HighUmn RPD Ref Val

89.5 85 115 0

Prep Date:

Analysis Date: 10/1212007

%REC lowLimit HighUmit RPD Ref Val

81.1 85 115 191.5

Run10: SUBWET_071012A

SeqNo: 498009

%RFD RPDUmn Qual

o

Run10: SUBWET_071012A

SeqNo: 498010

%RFD RPDUmn Qual

9.86 20 S

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blan.
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KEY TO FLAGS

A This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product. The result was quantified
against gasoline calibration standards.

A 1 This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The result was quantified
against diesel calibration standards.

A2 This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product. The result was quantified
against a lube oil calibration standard.

A3 The result was determined to be Non-Detect based on hydrocarbon pattern recognition. The product was carry-over from
another hydrocarbon type.

B The blank exhibited a positive result greater than the reporting limit for this compound.

CN See Case Narrative.

D Result is based from a dilution.

E Result exceeds the calibration range for this compound. The result should be considered as estimate.

F The positive result for this hydrocarbon is due to single component contamination. The product does not match any
hydrocarbon in the fuels library.

H Sample was analyzed outside recommended hold time.

HT At clients request, sample was analyzed outside recommended hold time.

J The result for this analyte is between the MOL and the PQL and should be considered as estimated concentration.

K Diesel result is biased high due to amount of Oil contained in the sample.

L Diesel result is biased high due to amount ofGasoline contained in the sample.

M Oil result is biased high due to amount of Diesel contained in the sample.

N Gasoline result is biased high due to amount of Diesel contained in the sample.

MC Sample concentration is greater than 4x the spiked value, the spiked value is considered insignificant.

MI Result is outside control limits due to matrix interference.

MSA Value determined by Method of Standard Addition.

o

P

Q

R

RF

RP

S

SC

*

Laboratory Control Standard (LCS) exceeded laboratory control limits, but meets CCV criteria. Data meets EPA requirements.

Detection levels ofMethylene Chloride may be laboratory contamination, due to previous analysis or background levels.

Detection levels elevated due to sample matrix.

RPD control limits were exceeded.

Duplicate failed due to result being at or near the method-reporting limit.

Matrix spike values exceed established QC limits, post digestion spike is in control.

Recovery is outside control limits.

Closing CCV or LCS exceeded high recovery control limits, but associated samples are non-detect. Data meets EPA
requirements.

The result for this parameter was greater that the maximum contaminant level of the TCLP regulatory limit.

Rev Dec 15,2004
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Page__of__

1DYY1~ofb.sctu'lcfContact Person/Project Manager_..L....::~...:..-~~.I.....;....;""->.-'-"~L...!....::::::.L _

companyVL II'lrD)1,' (
Address 72.00 Y\) W r r6Y1 + ;!-l-v-L

RrtLe<-n.ct} er~c!Y1 q iJ.../ D . .

CHAIN OF CUSTODY RECORD

Specialty Analytical
19761 S.W: 95th. Avenue
Tualatin, OR 97062
(503) 612-9007 - Phone
(503) 612-8572 - Fax

Collected~ t ~
Signature l1-f /%,. /I"dd
Printed Al Cs. '" "l of -;;:. ,... " S L;,. J

Lab 1.0.

For Laboratory Use

OM l( )l \r-ffJ
CKJfrHl ~ ttl

\

Comments

Temperature On ReceiPtWb DC

Specially Analytical Containers? YIN

Specially Analytical Trip Blanks? YIN

Lab Job No. ---'''*':-.........,.......",~~__

Shipped Via'_...t-L¥J-"-4I.A<:L..l.JI4-_

Air Bill No. _

x X X X AX

e
IV
c:
:g
c
0
U

~- -e-,0

t0 C) :....Jz ,J')

~
c,

Matrix ~ ~

vV /'{

W r9- ~ )( )(

Date Time Sample 1.0.

Specify

Rush Analyses Must Be Scheduled With The Lab In Advance

Signature _

Printedu.. _

Turn Around Time

~Normal

,p Rush _

10,(/'01 p ,25 07-/ ?10- ce -~

Date Time

Dale Time

lid lll'Ut \4n3

Relinquished By: -lJompany: r
, J

Received By:yu.~\e~ ~tCYI
Company: 8Ju\ i.AJ f1A ----4--7<:=::;;;;---~

Pink-Customer Copy

Unless Reclaimed, Samples Will Be Disposed of 60 Days After Receipt.

Copies: White.Qrlginal Yellow-Project File ,
_... -

....._----------------- ---- ---~-------_._--_ .._.-_._---_..~-_._.----_.__ .. - -- - - -- ----- -- ------- ----- -- ------------- -

scoEPA00029256



BENCHSHEET

pH

Test Date: 16'1~'OI

Slope: ~S.7

Sample Date: /'0'/6 ·0/ Analyst: 'GH'
(Range: 92 to 102%)

Standards:

4.0 mg/L: Lot #: I CoO 3135 Date Opened: 1/ //~Io,b

7.0 mg/L: Lot # : &-1Yf. Ilal\S~.;), Date Opened: 5 Jq Iv 7
/

10.0 mg/L: Lot # : J~O %t-f 75 Date Opened: d/ I j'z
)

Sample pH Units

(;)C[ - tol'r\Pom,W (10'1/'07)

OIl)U')-~Q 1300

II I

9'7

Notes:
~

&<j,yYlPlL. fC&1'Jt~~-L ~~ Spl/~+

Reference:1. Standard Methods For The Examination of Water And,
Wastewater, 2005, 21st Edition, Section 4500-H+ B
page 4-90.

DEI 13 Aug 2003
DEI 01 Jun 2007 Revised

N:\ENVIRONMENTAL\FACLAB\WWTP\BENCH\PHB.DOC

.' '
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BENCHSHEET

PHOSPHATES (P04)

Sample Date: 10·1\· D 7 Analyst :~A----"---L....Jf,----__

Note: Rinse all glassware with 1:1 HCI before using.
1. 25 ml aliquot in 50 ml Erlenmeyer flask.

2. Add one Potassium Persulfate Pillow, Hach #2451.
(Hach Lot # if'll LiLj )

I

3. Add 2 ml H2S04, 5.25 N. Swirl. (Hach Lot # A-ZD~O)

4. Gently boil for 30 minutes.

5. Cool to room temperature

6. Add 2 ml NaOH, 5.0 N. Swirl. (Hach Lot # (I-I'D ~ 7)
7. Use Hach DR/4000 Method 8190, Phosphorous Reactive,

Low Range: 0-2.500 mg/L, HACH Program 3025.

8. Hach PhosVer 3 Phosphate Reagent Powder Pillow Lot # Al.o?X?b.

9. DR/4000 reading: CE: O~j7b mg/L MV-3: 0.0:03 tnglL

Other Sample: mg/L

10. Quality Control: Spike each sample with 0.020 ml of 500 mg/L
Phosphate Standard. This should increase the
concentration by 1.000 mg/L.

After Spike Concentration:

% Recovery:

CE mq/L
/,2-., I

-r:~:7}lb/

/U1.:)

MV-3 mg/L

J, s-43

10 L( .

% Recovery acceptable range: 80 - 120%

Comments:
------------------------------

Notes: NPDES Permit Limits: Both CE and MV-3 each:
Daily Maximum = 15 mg/L; Monthly Average = 10 mg/L.

References: 1. Standard Methods for the Examination of Water and
Wastewater, 1998, 20th Edition, Section 4500-P B&E.
page 4-142

2. NPDES Permit #101128.

TJR 27 Nov 1991
DEI 29 Sep 2005 Revised

N:\ENVIRONMENTAL\FACLAB\WWTP\BENCH\PHOSPHABIOML.DOC
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BENCHSHEET

FLUORIDE ANALYSIS

Test Date: 10 '/ltO) Sample Date: IO~ II 0-7
(1\,,)

Analyst: ~_. __

Slope: -59·)

Standards:

1.0 mg/L:

10.0 mg/L:

Data:

Sample

(Range: -54 to -60 mV)

Lot #: f\)039 Date Opened: >il/ o/ a 7

Lot # : r-\ '70 7J Date Opened: ~/;% --
~, I

Fluoride, mg/L

GE (1:1)

Quality Control: Spike each of the above samples with 0.1 ml of
1000 mg/L Standard. The Fluoride concentration
should increase by 2.0 mg/L.
Manufacturer: Kl eGA-
Lot Number: L7 D 73,58

CE

After Spike Concentration:

Recovery:

(p I 9 mg/L

ft. %

_____mg/L

%---

mg/L-----

%---

% Recovery acceptable range: 80 - 120%

Comments:

Note: NPDES permit: monthly avg. 17.4 mg/L, daily max. 32 mg/L.

References: 1. Standard Methods For The Examination of Water And
Wastewater, 1998 20th Edition, Section 4500-F C,
page 4-81.

2. Orion Research Manual for the Fluoride Electrode,
Model 940900, 1991.

3. NPDES Permit #101128.

TJR 06 Apr 1987
OEM 09 Mar 2004 Revised

N:\Environmental\FACLAB\WWfP\BENCH\Fluoridb.doc
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BENCHSHEET

TOTAL SUSPENDED SOLIDS (TSS)

Sample Date:ID'II'{); Oven Temp: lob C Analyst::Hi

Date In: ID·I f· 07 Time In/Out: Jt{2U / jltfO (to'fl..i)I!

Tin # Sample Vol, ml Gross wt, g Tare Wt, g TSS, mg/L

/3 Blank NA O. 0 ~'67 0'0"6'6']

JLI CE 500 C).C)~:}..~ 0.0 q 19 o·te
I-S CE :\Do 0.0 g-qS o 0 ~S 3 o- LI

Average CE TSS O.~

Ib OWW IDC) 0.0 q (., 3- 0.0 '8K1 7Y
/7 oww /00 0,09107 8.08'QY oOf

Average OWW TSS 7/.)

Average TSS

Average TSS

Comments:-----------------------------

Calculation: TSS, mg/L = (Gross Wt, g - Tare Wt, g) X 1,000,000
Volume of Sample, ml

Note: NPDES permit: monthly avg. 23 mg/L, daily max. 61 mg/L.
POTW permit: daily max 350 mg/L.

Reference: 1. Standard Methods for the Examination of Water and
Wastewater, 2005, 21st Edition, Section 2540 0,
page 2-58.

2. National Pollution Discharge Elimination System
Permit #101128.

TJR 21 Mar 1987
DEI 01 Jun 2007 Revised

N:\Environmental\FACLAB\WWl1'\BENCH.\TSSB.DOC
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Postmark
Here

Postage $
f-----~

Total Postage & Fees $
Oregon DEQ
WQ-DMR Processing
811 SW 6th Ave.
Portland, Oregon 97204-1390

Sires
orPC

citY;-

m
o Certified Fee
o
o Return Reclepl Fee

(Endorsement Required)s: Restricted Delivery Fee I---------l

r-'l (Endorsement Required) 1---t-~0i4:>'----l

r-'l

~

o Sent
o
r'-
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• Complete items' 1, 2, and 3. Also complete
item 4' if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

OregonDEQ
WQ-DMR Processing
81 I SW 6th Ave.
Portland, Oregon 97204-1390

x
B.

3. Service Type
D Certified Mail
D Registered
D Insured Mail

D Agent
D Addressee

C. Date of Delivery

f(J-11-7
DYes
D No

D Express Mail
D Return Receipt for Merchandise
DC.a.D.

, -

,2. Article Number
(Transfer from service label)

4. Restricted Delivery?(Extra Fee)

7004 1160 0003 7254 7595

DYes

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540

scoEPA00029262



....." -First-Ctass Mail.
T .... t<;lge & Fee.s Paid
'",_ SP~ .

..., -e; A· P..eur.ut No, G-10

~...... /' o/C.,..__ ~"""'=1"1"'''''~~ .,- ..1"'-"",.".......... t ,

• Sender: Please print your name,.a€ldress, and ZIP+4)b,.tl:1is box •
'_. -

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

scoEPA00029263



Postage $
f-----------Irn

o Certified Fee
o
o Return Reciept Fee

(Endorsement Required) f----------1
o Restricted Delivery Fee
.J] (Endorsement Required)
...-:l I-----I:"'r--:",t-I-----I
...-:l

Postmark
Here

SireeC)
orPOB,

.:r-
o Sen/To
o
I"'-

Dr. Elliot Zais
Water Quality Source Control,
2020 SW 4th Ave., Suite 400
Portland, OR 97201-4987

DEQ
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D. Is deIlveryaddress dltfenmtfrom Item 11 ,0 Yes
If YES,enterdeIIveIy address below:.· 0 No

, ,DEQlNWR

.........

SENUER: COMPLETE THIS SECTION

• Complete items 1, 2,'and 3.Also coniprete .
item 4 If Restricted Delivery Is desired. , '"

• 'PrintYQur nameand address on the reVerse
'So ';We can return the card to you. "

• A. is card to the back of the mailp~,
or on ._ front If spacepermits.

Dr. El1.iot Zais
Water Quality Source Control, DEQ
2020 SW 4th Ave" Suite 400
Portland, OR 97201-4987

• ;c'""

COMPLETE THIS SECTION ON DELIVERY

a. Service Type
o CertIfIed Mall 0 Express Mall t

I 0 Reglst8red e Retum ReceiptfOrMen:hand1se
t . e InsuredMalt . 0 C.O.D.

4. RestrictedDelivery? (Extra Fee) 0 Yes

I PSForm3811. February 2004 DomestIcRetum ReceIpt

scoEPA00029265



UNITED STATES,.P9SIAL.9ER~lf~1l1/' ':"<~'T~I'~~:)R.1~.';#(f;.~;{,...Jl.t;;e. _.r· . "',.

1,t t..'lC-T 2tJty;:." l'f..!>f~f.; s -r,.... ,,,"I- .

• Sender: Please print yourname, address. andZiFs+~4' iii this bo;~"'" ..,,~.•

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30
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FOtt'll Approved.
OllB No. 204i:HlOO4
~rO\(ill e~r.li 1{)'~ 1'~

I ..q.. ' UtJi;"r...r:Y ....:w,.UE
'-...1""'----., l:,.. ........."''''1'' TY""

\lNU'" ,_624,M ~".I 1...1\11

8.1

6123

6.0

15

2.3

0.02 0.05

<0.001 <0.001

0.3 1.0

7.2 7.7

17.4 32

0.1 0.2

10 15

kg/day

kg/day

kg/day

kg/day

kg/day

695

25.9

342

11.17.7

154

236

3,447

0.12

<0.004 <0.004

0.2 0.6

24.7 26.5

178 365

, (41tf.... .""fl«11 .-r-.TV 01'1."'. 'HII" • ~Vt: Of;1IS'oOtoL''''1.~ C:.t}J;\\'N[O_ ,,;>1\ .,r.. f .. r ~"1()oIoj ~nC'(l M(1t('" ~ .....o
C"i '~ I;, ..~ ...(II"u,w., llilM(tu.~(I.Y "'t~( '17l'
or.>.l!Nl<l "14 ''''O'l''.'';::;''' ....*"1 ,-" $il c:o~..,,"""
... r_ lIoC<:\lIl"'U ll.'lO COI.U"',.vc: , .... "-""I: /\"( 1"KllIt "'lI'It s'C
"'1'4: ,..,Iv.... r";; ~ SoJ'll'4'1"t_ ""'lost w~.._ ....c......Di'<4. ~~"c...~ .., "'."fy \~ ,"', "'Nl> """'~"it. IKC II ",$0<: , -«1, ""i:l
.,~) .... tot •• '11' "1V~":li1':' -J .....ll lA".. , ••t..,~ ••'" _..."~",, ft." .. .. ~ 1((tAM:
.v~ '\,..... i.,,'.1lJ"t .1Ii"~",,*., __.tHI __-.~tf ........,..-.4'.\ .....t"~ ..

(1)

Tom McCue

luoride

Total Phosphate

,.",!It"",..,.1:.
(n.t)}

CrTotal

Cr+6

BOD

Process Waste

Water Flow

TSS

~~-------------------.!::..ilttLA!LO!L ------------ -- ------

(1) Chrome batches are no longer being treated on site. pH outages: none

scoEPA00029267



."Vf'1..1E

"""lr

Ql~ ~ ..lO_. ...2..
YCJ.A: lofO GAV

NTC

Form .prGIIlld.
mSNo.20~

A(,prQIi'DI eJPIr&1J 1(l·~ H,4

2.8

1.37

<0.02

1.0

kg/day

i.J <:...t Oll/,)
<~3~

AVERAGE

• r'll'f(/h """Mil H-.n 0# 1...,. 'H"''' • ,""W 1«.-........... u~o
• ...., "' .,1'.. t ..t~1'1f>Io tl.OM"Nf1'.l >'J(lt(lk -<> 0
Q"t .~ (;;# t~ OO«>"lOt_tI ......tru.,(1... l'lt.~..( .Q!t
Olr.l\l .-:; "1C ..... Qill-,...,... • • vt..f ,..~ ~ tO ..otIW.,...,.
... r_ M;<eYflArr ....0 C'''''''1.P'l: • .... ......"'1: r totr. .."It $<:;"'<f;"..,. 1Oht....Tll:ii< rOlll ~.......tfG '.LSI W~.'f>OiI ""c..'-'_
, .. t J't.""",."h ~ 'I'd .....1> .Hl"l~I4t"iT set ,....~~ "00. ,.-..,
..,0J ... t> c •• ~j' ij "'/Y_n..",~ ~.."'. tit .... JI'.l.~ ~.'-' "l!'tWr ff(t,,, ~ ~ ;ttt:4i'lt\
.....~ .... ,.....iH"¥'~ ",_~..... ..,__.: l;( Iwl~" f • ...-AM.IA;}. i_$"'''~

t<:.(fi j/j.;'Jt'n ..u ..II""A",••,H II,.",I
TV.._OW ••'HTIED

l' "'''''0 e,x""A"A,tO"" 0" AHV ..,,>..;Y'.

,.....",Mnlt.

(JJ':.tJ}

Tom McCue
Environmental Mana

Turbidity

pH excursions
> 60 minutes

TTO

~~----------_._------_._------
"'O~!LO'L_. . _
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~~---------------------~Ari~ _

"Aft_nit.
(H•.tJ}

MV-3 Flow

MV-3 Total
phosphates

Tom McCue
Environmental Manager

.....TIO..".. I...at.~lrf<l.N'T C»'..llr.. " .... ., ....ow..... TIc.........t .... t/IfFDESJ
l)1.C~U~_.'f$" J40ttlTO*tHG 11£1"0111" :l>if{kJ

Form Approlled.

OWl Na. 204~
Approv.,l exPIrelJ 10<;H~4

OA'(

----- ~----- - -- -~~- - ----

IIIAG.1t 3 0' 4
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.....,.1.1:

T"""
1~·1\!1

Form Approved.
O~SNa.20~

ApPfO\lDI e~rl)ll 1(l-31-(M

85

9.0

79.1

7.877.29

6.0

6.21

5,584

, ((;if'f.,r. ,,...OCII 11«.......1''1 0# 1.JlIfi 'IH." •~~..'I" ( •.t~0
• ...., .... ,'...",.....t.. tN' ~"1OlI ~nil'O 1"I(lt(1'I ~..-o
~ ..v~ 01' r~ ~!I!ll,w.1l lW!lta...~('-y l'!t.~..( .QIIt
ocr........,.;; "14 •....OI ,.Q~ • Ilt..O<"'f ,"'. $l.l........ItCl "-0fl!!00I.""""'./r...A/~
... ,_ IloCC\lIlATt 0 tv.:....·U'.'l I ..... ........ ......1 -!'If,,", A"It 5'C
_'f:"'<l ""1¥"'-.TlflS !"QIiO; $V"'l'T~ "."!It W~~"<lIO I'<C..... _
'-11 """"..... 'h ...", , il' A"1'> .H4"<llSQH"lPiy sec 1. ",$<: , '00••lfO
"~J .... ~:: , ."J.. ..~....u , v~. 1A", l.r.o. ~.:\. M":rfilf!t" ff." • ., J4 IMl¥W'<.
• '1;011 ........ l<""..iJ'!t .......,."''''I*'""O ....1_t~ t ,"/.t. }.........

"A....Mcra:.
(Jl'.I}}

Tom McCue
Environmental Manager

Outfall pH

Outfall
tern erature

Outfall flow

pH excursions
> 60 minutes

~~_._-----_._---_._----------L.OCill.'I'.C»t _

------------------------ ---
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SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
September-07 Discharge Data

Outfall # 001

Cr
BOD Fluoride Phosphata Total Cr Cr+e Loading Loading

BOD Loading TSS TSS Loading loading Phosphate Loading Total Cr Loading Cr" mgIL Cr" mg/L MonthlyAvg. Daily Max
Date mgIL kg/day mglL kg/day Fluoride mgIL kg/day mgII kg/day mglL kg/day DailyAvg. MonthlyAvg. kg kg

6 5.4 19.36 3.1 11.1 7.4 26.53 0.099 0.355 0.0005 0.0018 0.000 0.000 0.000 0.000
13 8.1 25.9 3.1 9.9 6.6 21.09 0.202 0.645 0.0005 0.0016 0.000 0.000 0.000 0.000
20 6.0 20.8 1.4 4.8 7.3 25.11 0.133 0.459 0.0005 0.0017 0.000 0.000 0.000 0.000
27 4.6 15.7 1.5 5.1 7.7 26.23 0.093 0.317 0.0005 0.0017 0.000 0.000 0.000 0.000

(001) DAtlY FLOWS (001) Turbidity Dally Avg (001) pH Dally Avg (002) DAilY FLOWS Outfall # 002 Outfall #003

C~ Free C~ Free
Available Available

Phosphate Daily Max MonthlyAvg.

Day M' Day NTU's Day pH Day M' mgIL mgIL mg/L

1 3449 1 1.3 1 7.8 1 920 0.191 0.000 0.000
2 3702 2 1.3 2 7.9 2 1060 0.068 0.000 0.000
3 3699 3 1.4 3 7.4 3 882 0.090 0.000 0.000
4 3373 4 1.2 4 8.0 4 920 0.035 0.000 0.000
5 3377 5 1.4 5 7.4 5 1340
6 3585 6 1.0 6 7.2 6 496

7 3441 7 1.2 7 7.8 7 977
8 3449 8 1.1 8 7.4 8 927

9 3490 9 0.8 9 8.0 9 810

10 3381 10 0.8 10 8.0 10 878

11 3524 11 1.0 11 7.8 11 1204

12 3445 12 1.0 12 7.8 12 545

13 3195 13 1.3 13 7.6 13 946

14 3263 14 1.5 14 7.9 14 905

15 3403 15 0.9 15 8.0 15 1196

16 3479 16 1.1 16 8.0 16 1242
17 3672 17 0.9 17 8.3 17 1291

18 3589 18 1.0 18 8.2 18 401
19 3399 19 0.8 19 7.9 19 1158

20 3449 20 0.8 20 8.0 20 2135

21 3422 21 0.7 21 7.5 21 890

22 3354 22 1.0 22 7.9 22 969

23 3229 23 0.7 23 7.9 23 859

24 3271 24 1.0 24 7.9 24 1011

25 3331 25 0.7 25 7.9 25 1079

26 3555 26 0.8 26 7.7 26 1086

27 3407 27 0.7 27 8.1 27 723

28 3452 28 0.8 28 8.1 28 1113

29 3555 29 0.8 29 8.2 29 1007
30 3471 30 0.5 30 8.2 30 996

31 31 31 31

Total: 103412 Total: 29967

NAMEI'1T1'U! PRlNCtPAL EXECUTIVe ICERTIFY UNDER PEtULTVOF LAWniAT I HAVE PERSONAU.VEXAAtINED NlD ~ I'NAUAR \MTH THE hi" U DATE

T_
OR'ICER

==~=~:u=~=;=~s:m~=~ACCURATEl ··IUU~~tHrrm'c-- lo}qlcl/Tom McCue AND COMPl.ETE. I Nd AWN«:. THATlHEREARE SlGNlFlCANTPENALllES FORSUSMfTTlNQ FALSE INFORMATION, l'U'Y 503-243-2020
T'YJ>S)ORPRlN1'ED

NCl.UOlNG THE POSSIBIUTY OF FINE AND IMPRlSONolENT. SEE " u.s.e. 11001 N«J33 U.s.c.1'318. cP-d1es

'''11hIMrtt-.&tIItIAMm.ykoclulM"'uptoS10,OlXIMdIot,-"num~oI~ITnlInlt....s5,.,..) ~IOf'PRINCIPAl.EXECIJTlII!
R OR AlJTHORlZS) AGENT
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Postage $

fTl
Certified Fee0

Postmark0
Return Reciept Fee Here0

(Endorsement Required)

0 Restricted Delivery Fee
....D (Endorsement Required)
ru
ru

Total Postaoe & Fees $
fTl
0 Sent To Dr. Elliot Zais
0

Water Quality Source Control. DEQr- S;reeC;
orPO 8 2020 SW 4th Ave., Suite 400
citY.s~ Portland, OR 97201-4987

L{1,.

scoEPA00029272



TotRI Postaae & Fees $

Postmark
Here

Postage $
f--------jrn

o Certified Fee

o I-------jo Return Reciept Fee
(Endorsement Required)

f-----------jo Restricted Delivery Fee
...lJ (Endorsement Required)
ru I----------j
ru

fTl

~I
Oregon DEQ
WQ-DMR Processing
811 SW6thAve.

Portland, Oregon 97204-1390 ~
- - - - - - - - - - - - - - - - -

.
-." . '.- .

-- -, . - - ~"- -., .;
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iii Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
ofi1ph'ithe front if space permits.

1. Article Addressed to:

A.. Signature

x

D, Is deliveryaddressdifferentfrom item 1?
1) If YES, enter delivery address below:

Dr. Elliot Zilis
Water Quality Source Control. DEQ
2020 SW 4th Ave., Suite 400
Portland, OR 97201-4987

3. ServiceType
D Certified Mail
D Registered
D Insured Mail

D ExpressMail
D Return Receipt for Merchandise
DC.a.D.

4. Restricted Delivery? (Extra Fee) Dyes

7003 2260 0003 1472 9987
2. Article Number

(rransfer from service label)

PS Form 3811, February 2004 Domestic Return Receipt ttCf 102595-02-M-1540

scoEPA00029274



UNITED STATES POSTAL SERVICE First-Class Mail
Postage & Fees Paid
USPS .
Permit No. G-10

"':i::-U:in'; ,; '. Sender: Please print your name, address, and ZIP+4 in this box •
...... ;\;.~ ...~',~ .".

Koreen Lail .
Siltronic Corporation
7200 NW Front Avenue
portland, OR 97210-3676

MIS 30

,-
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• Complete itpms 1, 2,.and 3..Also-complete
item 4 if Restricted Delivery is desired.

III Print your name and address on the reverse
so that we can return the card to you.

II Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

x
B.

D. Is delivery ddress different from item 1?
If YES, enter delivery address below:

OregonDEQ~
WQ-DMR Processing
811 SW 6th Ave.
Portland, Oregon 97204-1390 3. Service Type

o Certified Mail

o Registered

o Insured Mail

o Express Mail

o Return Receipt for Merchandise

o C.O.D.

2. Article Number
(Transfer from service label)

4. Restricted Delivery? (ExtraFee)

7003 2260 0003 1472 9970

o Yes

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540

scoEPA00029276



UNITED STATES POSTAL SERVICE I First-Class Mail
Postage & Fees Paid
'USPS •
Permit No. G-10

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 972 I0-3676

MiS 30

ii; L,L"LIi,I,;! iJILl!! ,II., IL.L I,),lillij l! ,iiIlIi ,i"I

scoEPA00029277



Water Flow

BOD

.",VP'I..i:
.,....il'"1[

CAY

Form ~prl:l~l!Id.

OMS; Nc.204(H)004

AppcQ'{>l!i Ii!I;q;lIC9S 10-31-94

(1)

KiiltT'QN"'k .. c<\l ....lIT .......1'" .pri~-.t· ... Jiilc..i:;.~LIM!lN" TI'QN:. ",t'fi.pj !,"'PDE~
iJ) Pil;CHARQIi.M OHlTOfit 1ftO 1tE:~RT foMltJ

]·16; ... '' '.J~I
101128 Outfall 001

."III1lj"'IT HU'M iI1il lit

Total Phosphate

,.A.tI!... M IETI[JIiI

(11.J"7t

Fluoride

Process Waste

TSS

C +6, r

D~~ _
i..OeA"II'iettol.

(1) Chrome batches are no longer being treated on site. pH outages: 6 minutes @ 11.65.

SCOEPA00029278



C,l,¥

....!IIt .. I..11:
T'VI!'"I:

Form A:pprlJ~liId.

O'MB Nc. ::l04C>-OC1l)4

A;pprO-O'.[I1 9;1;p1r9S 10-31-9-4

C:OHCiE~TI'l ...l'!ON
(JUJ}

Hi~TI9N"'tl .. c ........J.iT ....t4,.. .K;1UiI:'-.'"Jia I: ,...l-1.Q.;.....TIi;lN·.,,~'LfiLPlF PI/IDES}
'" If;CHAAQ,1ii MONJTOft tH:G °itE:JOQA1" iO/KIt)

;;-16.' I '.J~

101128 Outfall 001
~1I11\1foII1'T' H'lJM .. 1it

, r,lotT ~ Ktw-T't 01' L"'''''' 'IH~T I "'.......1: "'I:~~.,. u_o
• ..., ,.s. "'H THE ~1"lO"l 5UDIIt-T'N'CI 1'1(11('" .aN(} JIlU"[Q
0"1 ,.."~ or Ttt(/!ii.( w(:olilQ\M.l.~ 11lt!o4~C&Lr(LT ~~..... ( 'Qi'I
DCP,IJ"""," TtoII: ."""O'!,,,.To;I>'. I i!It!l.l(Yf '1M( ":lol1_rttD ~~nlO"l

r(, rl'U[ t!CC)JR~T[ .~o C'QIoIl"LrTt , .....~."'I: ....#IT"lotIi.'K ~I"II: Sl(;

~>(~..T Til::;; rc.o: W_'1""!''''''' ~"L'SI: _()IIlI,(AT!Cl'l """Ll.'DnG
,"'t ;.,:. '.-TT ~ f ....[ »ell> iHPCII:ia'I"KNT SCt II ":lOC ;. 't:.:n 1:1
~::I ~,.~~ • 1"'1 1'0,' ,,,,, lItor,' U~I tll\ ri!lll itt •• -rt..ir (,"fir- .... ~ : ....
........, .... ~.rU'j"'" il'ft.. .,.. ., ....... i' • ./ Jwli ~ R~ ·...iII .. ~.......... IT .... IJD 011 ... ,... TII:D

iI'....w,l,Mnll:lII

(-'l1'..sJ"t

Tom McCue
Environmental Mana er

TTO

Turbidity

pH excursions
> 60 minutes

b~~ _
a..oeAl"iCttt .. lit"'.... I"""Mm.ii-7r::....,?-;p;;~
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507 9

Form ~pre~i1d.

OMS hie. :204lK1004
Appro-'(oOl e;q:llr9S 10-31-'tJ4

I1i.,l,TION..1s .. 1;I........IiT ....MT pnc....... .a.1: liiL.fMIN.. TI>9N'" .. "i'Ii.:N!,~FDE5,,1

j) I$CH ""'AOE MOH~TO:l'ii!~H:IQ.ItEJ"QR'(fOoIt/ItJ
'J-16i. I '-J~: .

u a

, i,lI'ltT..~ ..... MIl oII: T'I' or LIL"; "H",T , _.-.:. ,,[1ISI:iNi\l;.~T 'u_o
."0 .'" fllJil",ilJl TKE ~YIO'l ~. t'i{R('" .aH(> ~D
C"l "'...~ 01' TKQ!;:( N[:I"JQl.iW.S; 1_~C&Lr(LY "'I!;!lI'<>tlI-.a: '<;R
OC'AJInO>G TI'I: _OJ!!oI.Tor:1"'. , i!O.l( ..r til+( "!>1I_T'l1[D _~.TIQf4
.c. 'JIUl IliCClJUTr .....0 l:"OI"l"L~1[ , .......... ....: ....."'T .•_ ..~ 5>::
......::...,..T oIt"lWu.ToC~ P'C'i':. ~trTlH(; ~"'L'5I: _C-Io'!'!O'l I!'H:I.I.'1InGo
'''t 0>(""""'" ,TT ~ flN[ ~... !) iHP<lI5QN"tUIT SEI:: , •. 'II SoC i .001 1:1
,J l,r'~{,; II 1'''1I't 'trw.II",,1 ~I fLlu- ......ri!l!'l!' itt •• -rl.dr (Mr...... """ , .........
.. ...:1 ..1·~h .. iI." i~.,........,--.flr/·'-I~ .. ' M ....... ~.. __r .. 1

Ii"M,o,M ETJ[1Ii

(3.1-.:t.Tt

Tom McCue
Environmental Manager

MV-3 Flow

MV-3 Total
phosphates

~~~-----------------i..OCJlTiCttt ii'1lt!J.M I..;.";j~.......-e:-=:....,,r+~

.,,;,,<;,it 3 01 4
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u~~ ._
L..OeATiCl+l,

5

• ".!W!,.... IE

"'''r'1:

07 9

F6rm A;pprc~l!Id.

Q:MgNc. :204(H)004

ApprO'iil l ~;q:lIr9a 10-3HMo
MONITORINGPIEFUQO

HiiliTIO~~'b Pc;:a""".,JiT 1!L:t4l"pnI:M"fij.a;i:: ,IiiI..IMIN;' TI>I;IN .;"",t.i".. ,,-!.'1FDES/
il) l$cH"ROE MOH1TOliHH:O ItEJl"QRTtlM/ItJ

-16, . ,'49:
101128 Outfall 003

.poIlI\!Ir4IT HtJM iiHi iIf

A~ERAGE

(J CmI Ci!l7)
t~JJ

, G~ItT1F" 1lI:A 111:........T'I'OI" LAW ,,""'T ,_ ·"'I:JlSON.i\l;;L'l' "i_O
6hQ 6'" •• ,OJI ... '" T1<1I: _1!IO'i~ 1'1(11('" .AN!> ~D
~ ,."~ Ci' T~ N{2~IQo.iW.1i 1\llM.ou.r(LY Rot~...i "Qo.
DG!,IJ~ TI'I: '!;':0'l"'6TIO"'. '.ilt'I.f(Y[ JIM( ~_T"'~D _0M'6TIQf4
dO 'lDUC I;CC\lRUr .....0 C'QIolI"LI:T~ , ..... lIl"lfl![ .......T~ .1'1: ~J(;

Ml'>(M<T KtMLTil:::;' F'OoI: WIIM'T"Tif'lG r"'L>sc ·I'4f"OIIl'o4~TO!l Io'tl:LL'tII'tGo· ~rx;~J4:::;:=i~d.!.~~~a::1::~:ll!.d..f,"t "'(.......IITT ~ ~.... .1't1:' iJoMl'Cl~IiKNT !OI:tla·,,:!Oc i 'OCn AAD
.,:1 l.f.~.:,: • I ";II 'it ~~ IItl!".1 -.JKlrI JI\ r~I!I"" ...... -rlyj" iMr ...... '" "(illlfn
... ".-, ........ J"I .. iilJ"ll .,...,.,. ..,..--.,.. ,,/ II!kN'M. ,.iII" p'" ....... IT .... IIID OR .IIIHTIED

Tom McCue
Environmental Manager

PAtl...MnIEIII

(ll..sT~

Outfall flow

Outfall pH

Outfall
tern erature

,pH excursions
:> 60 minutes

.• uw

scoEPA00029281



SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
August.Q7 Discharge Data

Outfall #001

Cr
BOD TSS Fluoride Phosphate TotalCr Cr +6 Loading Loading

BOO Loading TSS Loading Loading Phosphate Loading lotalCr Loading Cr·6 mg/L C'" mg/L MonthlyAvg. Daily Max
Date mg/L kg/day mg/L kg/day Fluoridemg/L kg/day mgn kg/day mg/L kg/day Daily Avg. MonthlyAvg. kg kg

2 1.0 3.40 3.5 11.9 4.6 15.59 0.229 0.778 0.0005 0.0017 0.000 0.000 0.000 0.000
10 2.0 7.1 1.9 6.8 8.3 29.54 0.113 0.402 0.0005 0.0018 0.000 0.000 0.000 0.000
16 2.1 7.1 3.4 11.4 9.4 31.67 0.238 0.801 0.0005 0.0017 0.000 0.000 0.000 0.000
23 3.2 11.1 1.4 4.9 6.6 22.92 0.102 0.355 0.0005 0.0017 0.000 0.000 0.000 0.000
27 4.2 14.4 1.9 6.5 6.8 22.95 0.109 0.371 0.0005 0.0017 0.000 0.000 0.000 0.000

(001) DAILYFLOWS (001) Turbidity Dally Avg (001) pH Daily Avg

Day M' Day NTU's Day pH
1 3498 1 0.6 1 7.6

2 3396 2 0.6 2 7.3
3 3384 3 0.6 3 7.6

4 2862 4 0.6 4 7.4
5 3558 5 0.7 5 7.7

6 3661 6 0.5 6 7.9
7 3767 7 0.6 7 7.9
8 3536 8 0.7 8 7.7

9 3672 9 0.8 9 7.6

10 3558 10 0.7 10 7.4

11 3301 11 0.5 11 7.5
12 4221 12 0.5 12 7.7
13 3611 13 1.3 13 7.4

14 2423 14 0.8 14 7.4
15 3494 15 2.0 15 7.3
16 3365 16 1.3 16 7.6
17 3312 17 0.9 17 7.5
18 3396 18 0.8 18 7.7

19 35433 19 0.7 19 7.9

20 3210 20 0.7 20 8.1

21 3388 21 0.6 21 7.7
22 3407 22 0.6 22 7.7
23 3483 23 0.6 23 7.6
24 3528 24 0.5 24 7.7

25 3718 25 0.5 25 7.8

26 3210 26 0.5 26 7.5
27 3399 27 0.5 27 7.7
28 3566 28 0.7 28 7.8

29 3354 29 0.6 29 7.9
30 3521 30 0.7 30 7.7
31 3490 . 31 0.8 31 7.6

Total: 138725

(002) DAILYFLOWS

Day M'

1 572
2 575
3 481
4 715
5 863
6 541
7 750
8 549

9 602
10 602
11 909
12 693
13 897
14 712
15 591
16 670
17 617
18 727
19 746
20 553
21 772
22 988
23 893
24 946
25 909
26 958
27 946
28 969
29 999
30 848
31 859

Total: 23452

Outfall #002 Outfall #003

CI2 Free CI2 Free
Available Available

Phosphate Daily Max Monthly Avg.
mg/L mg/L mg/L

0.213 0.000 0.000
0.489 0.000 0.000
0.485 0.000 0.000
0.295 0.000 0.000
0.250 0.000 0.000

NAMEI'TlTLE PRINCIPAL execUTIVE
OFFICER

Tom McCue

DATE

503-243·2020

scoEPA00029282



Postmark
Here

Postage $

Certified Fee

Retum Reciept Fee
(Endorsement Required)

Restricted Delivery Fee
(Endorsement Required)

Total Postaqe & Fees 5) .:58
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Dr. Elliot Zais
Water Quality Source Control,
2020 SW 4th Ave., Suite 400
Portland, OR 97201-4987

DEQ
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Postmark
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Total Postage & Fees $ r-- ~ .-
Oregon DEQ
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WQ-DMR Processing
81 I SW 6th Ave.
Portland, Oregon 97204- I390ci!Y:-Sta
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o Return Reciept Fee

(Endorsement Required) ~ ---I

o Restricted Delivery Fee
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ru ~-----,------i
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ITI
o
o
r- SiroeCA

orPO Be
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• Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

• Print your name and address on the reverse
so that we can return the card to you.

• Attach this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

"I

o Agent
o Addressee

D. Is delivery address different from item 1? 0 Yes
If YES, enter delivery address below: 0 No

Oregon DEQ
WQ-DMR Processing
811 SW6thAve.

Portland, Oregon 97204-1390
3. Service Type

o Certified Mail

D Registered
o Insured Mail

D Express Mail

D Return Receipt for Merchandise
DC.C.D.

2. Article Number
(Transfer from service label)

PS Form 3811, February 2004

4. Restricted Delivery? (Extra Fee)

7003 2260 0003 1472 9895

Domestic Return Receipt

DYes

102595-D2·M-1540

scoEPA00029285



Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

scoEPA00029286



.. ,1'·

SENDER: COMPLETE THIS SECTION . . • • •

3. ServiceType

o CertIfIedMall 0 ExpressMall
o Registered 0 ReturnReceiptfOrMerchandise
o InsuredMail 0 C.O.D.

iq Agent I
o Addressee

DEQ/NWR

B.. Received by( PrlntedName) • DatJ\of De.l!ver:.:. I1V iflPr (
D. Isdeliveryaddressdifferentfromitem 1? .0 Yes

If YES, enter deliveryaddressbelow: 0 No

x

Dr. EI ~ ais
Water' ,lity Source Control, DEQ
2020 SWAth Ave., Suite 400
Portlani{ OR 97201-4987

• Complete Items 1, 2, and 3. Also complete
ltem 4 if Restricted Delivery is desired.

• Print your name and address on the reverse .
so that we can retum the card to you.

• Attach this card to the back of the mailpiece,
,\ ,.' or on the,.front if space permits.

1. Article~ to:

4. Restricted Delivery? (Extra Fee) 0 Yes

~. ArtIcle Number
(TI'ansfer from servicelabeQ 7003 2260 0003 1472 9888

PS Form 3811, February 2004 DomestIcReturnReceipt 102595-02-M.154O I
_.... . --1

scoEPA00029287



~'"

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen Lail
Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676

MIS 30

:.. "..:,...... : 0_·

scoEPA00029288
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161 114 •
101128 Outfall 001

PC.Mff ..U....

~~-----------------..._A"''- "'lito... i,,;;;;;.:m;i+-';;;;':::';'"-'........--_...-..---_...,--_.... -...._.. ---------
lI'dMllrrldlr

(»-.Vt

JlQfm ~l'tJv.d.

QMSND.2'O~

A,ppfOVJl ~fea 1C~.31-94

Process Waste

Water Flow

BOD

TSS

(1)

3,425

11.8

4,039

19.6

342

13.4

m3/day

kg/day

kg/day

kg/day

3.6 6.0

15 30

2.3 3.5

23 6J

CrTotal

Fluoride

Total Phosphate

<0.004

uz
25.0

178'

0.12

<0.004

0'.6

29.8

365

kg/day

0,.02

<0.001

0.3

7.4

17.4

0.2

10

0.05

<0.001

1.0

8.1

32

0.3

15

~"t:ffT "H6 U;\o<A"A'1't~01" ....v ...~~,ioH'. ( '11i.nfn ..1t .fJIHallte<IH*t,..l

(1) Chrome batches are no longer being treated on site. pH outages: 2 on 7/5/07: 1st: 39 mins @ pH 11.3, 2nd: 15 mins @ pH 10.79.

SCOEPA00029289
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TTO

Turbidity

pH excursions
> 60 minutes

Tom McCue
Environmental Mana er

F'<>rm ~proylld.
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--:;:.;:..;:;;;.::..---r---+--:;.;';;"O;;;.:..--r--...~...:';.::..;.~.:;.J__"I"" (U41,t, ~;ric

scoEPA00029290



-------------_._-------

.....J'\.lE
"(""*'..
I~·'.,t

07 8 7
YC4R: WO QAY

F<mtt Apflftllll!Ad.
OWJ lIta.• 104rHXl04
~fl;.l\("'l 6;q1lCft\l1J 10·,$.1-94

15

0.2

10

0.2

UMt'tlt

m3/day1,022581

lI'JIo"ftc.
(»4'}t

Tom McCue
Environmental Manager

MV-3 Flow

MV-3 Total
phosphates
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~~~. c_._._- -- __~ --_.. _
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FOrm ApPflWlid.
QMS;Nt1.~

#.oprl;lIi<J1 UPlI't\lIl tlN; t ~94

85

11.307.13

q~41..1TY P'II cO.,c,u.rlieAo't,OH
(1IH1J V4!\4l1

6.0

6.17

lflnHtMUlt

80.1

4,804

..4T'IO".!- -'\or..hTAMT' ._"'••• _1M'f"."'I"'t!I!l!·,,1t.1'JlH !,"I1'.D!iSI:
If:n.CHAtlOIi .0000I'O:fttNG ltS'QIU' ..Mltl

i

4,006

"dAM&TIt/ll
t»V}

Tom McCue
Environmental Manager

Outfall flow

Outfall
tern erature
Outfall pH

pH excursions
> 60 minutes

~~---------_._------­
~~~----_._.. _-----.-._---------

...GII: 4 0' 4
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SUPPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
July-07 Discharge Data

Outfal# 001

Fluoride TotalCr Cr+6 Cr·'
BOD Weekly Weekly Weekly Loading Loading

BOD Loading TSS TSS Weekly Loading TotalCr Loading Cr·6 mg/L C(6 mglL Monthly Daily Max
Date mg/L kg mg/L Loading kg Fluoride mg/L kg mglL kg Daily Avg. Monthly Avg. Avg. kg kg

5 4.3 14.60 1.2 4.1 6.4 21.7 0.0005 0.0017 0.000 0.000 0.000 0.000
12 6.0 19.6 1.5 4.9 7.2 23.5 0.0005 0.0016 0.000 0.000 0.000 0.000
19 2.9 9.0 2.9 9.0 8.1 25.2 0.0005 0.0016 0.000 0.000 0.000 0.000
26 1.0 3.8 3.5 13.4 7.8 29.8 0.0005 0.0019 0.000 0.000 0.000 0.000

(001) DAILY FLOWS 01) TUrbidity Daily A (001) pH Daily Avg

Day M' Day NTU's Day pH

1 3381 1 ~ 1 8.0
2 3248 2 0.6 2 7.8
3 3509 3 ----0.6 3 7.7
4 3407 4 ----os 4 7.6---,:..,-

7.75 3396 5 ~ 5
6 3362 6 ~ 6 7.6
7 3396 7 4 7 7.3
8 3558 8 0.7 8 7.1

9 3630 9 232 9 7.8
3195

----'---
10 7.410 10 ....g...

11 3328 11
~ 11 7.2

12 3263 12 ~ 12 7.4
13 3521 13 ~ 13 7.4
14 3373 14 ~ 14 7.5
15 3172 15

~
15 7.5

16 3206 16 ~ 16 7.3
17 3452 17 ~ 17 7.6

18 3312 18
~

18 8.0

19 3108 19 ~ 19 8.1
20 3297 20 ~ 20 7.7

21 3449 21 ~ 21 7.8

22 3577 22 ~
22 7.7

23 3649 23 ~ 23 7.7

24 3702 24 1.3 24 8.1
25 3543 25 ----0.6 25 7.8
26 3820 26 ----0.6 26 7.4
27 4039 27 ----0.6 27 7.6
28 3687 28 ----o:s 28 7.1
29 3490 29 ----o:s 29 7.4
30 3233 30 ----o:s 30 7.5
31 2862 31 ----0.6 31 7.7

Total: 106167

(002) DAILY FLOW'S

Day M'

1 511
2 295
3 458
4 450
5 447
6 685
7 697
8 628

9 647
10 598
11 700
12 644
13 593
14 618
15 587
16 541
17 587
18 1022
19 572
20 500
21 413
22 674
23 564
24 439
25 613
26 534
27 765
28 333
29 780
30 541
31 575

Total: 18012

Outfall # 002 Outfall # 003

C~ Free CI, Free
Available Available
Daily Max Monthly

Phosphate mg/L mg/L Avg. ingiL

0.219 0.000 0.000
0.147 0.000 0.000
0.249 0.000 0.000
0.213 0.000 0.000

scoEPA00029293



perfect silicon solutions

Date: 7/6/2007

From: LAIL

RE: 7/5/07 WWTP OUTAGE

Koreen Lail
Environmental Engineer

Siltronic Corporation
7200 NW Front Avenue, MS 20
Portland OR 97210-3676, USA
Tel. 503-219-7994
Fax 503-219-7599
Koreen.lail@siltronic.com

On 7/5/07, the Waste Water Treatment Plant incurred two outages to the river. The first excursion began at 10:43 a.m.
and ended at II :22 a.m. The peak pH during that time period was 11.3. The second outage began at 11:56 a.m. and
ended at 12: 11 p.m. The peak pH for that time period was 10.79. The total combined time for both excursions was 54
minutes.

These outages were the result of a failure of a pH probe and an acid pump. Prior to the initial outage, the WAD 3 neu­
tralization tank's pH probe underwent its weekly calibration. The technician noted that the probe was acting sluggishly
but it did come into calibration. He replaced it back into the tank and proceeded to calibrate other probes. During that
time, the pH probe failed to a reading of 5.0. This failure caused excess caustic to be dumped into the WAD 3 neutrali­
zation tank. This excess chemical addition wasn't noticed until after the outfall alarm sounded.

After making some system adjustments, the Waste Treatment Operators ascertained that they would not be able to get
this excursion quickly under control. They then valved off the effluent flow to the outfall for 36 minutes while valving in
the WAD 2 neutralization tank as a bypass. (The WAD 2 neutralization tank was running at a pH of approximately 7.6).
The WAD 2 neutralization tank was valved to the outfall at 11:56 a.m. This action triggered another excursion of 15
minutes due to effluent being trapped in the pipes and sand filters from the initial outfall excursion and by the failure of
the WAD 2 acid pump.

While the outfall pH was being brought back to normal levels, the WAD 3 pH probe was changed out and the tank was
neutralized to a normal pH before being put back into service.

Actions that are being taken to avoid future occurrences of this problem include a complete root-cause analysis and
follow-up of any corrective actions identified during the review. Action items will be tracked via the AR database.

kl
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, CERTIFIED MA'lLm RECEIPT,
(Domestic Mail Only; No Insurance Coverage Provided)

, '" ; . , , "' , ,

I OFFICIAL U S'E I
Postage $ ..

certilled Fee

Postmark
RetumRecfept Fee Here )(Endorsement Requlllld)

Restricted DeliveryFee
(Endorsement Requlllld)

Total postage & Fees s (i;.7~

Dr. Elloiot Zais
WaterQuality Source Control, DEQ
2020 sw 4th Ave., Suite 400
Portland, OR 97201.4~87
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SENDER: COMPLETE,'TH/S SECTION ,'," ":"
~ , :>."'-J. , • "_~ ~<-- ~ ,) ... " 1 0' T ,

r
COMPL'ETE,Tl1/S S'ECTION '6N DELIVERY,,:: " "
", ' ,.. ) "" ., t ~ , "', ,r: ~ " t ~ \. r • ,~ ,

D. I~ C1leliilery'addiess differentfrom item 1? 0 Yes
If YES, enter delivery address below: 0 No

.. Complete items 1, 2, and 3. Also complete
item 4 if Restrict@d Delivery is desired.

II Print your name and address or:! the reverse
so that we can return the card to you.

.. Attael;) this card to the 'back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

A. Signature

x
B. Recel

o Agent
o Addressee I

l~

~ate of Delivery ,
. ~

Dr. Elliot Zai~
Water QNa'Hty Source COI~tI'OJ, DEQ
2020 SW 4t1~ Ave., Suite 400
Portland, OR 97201-4987

2. Article Number
(Transfer from service labeQ.

'AUG 301001 .. :.. ...

3. ServiceType:~;
o Certified Milil 0 Express Mall . '''~;

o Registered 0 Return Reeeipt'for Merchan~l~et
o Insured'Mall 0 C.O.D•.' ./ . ;~

4. Restricted Delivery?(EXtra Fee) 0 Yes

7003 2260 0003 1472 995~

......

Domestic Return Receipt 102595-ll2-M-1540PS Form 3811, February 2004
- - - - -------------------------
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UNITED STATES POSTAL SERVICE

IIII
First-ClassMail
Postage& F.ees Paid
USPS·
PeflTlit No. G-1'O

r
l
I

• Sender: Please print your name, address, and ZIP+4 in this box •

Koreen La,iil.
Siltrenic Cerporatien
7200NWFront Avenue
Portland, OR 97210-36'76

MIS 30

1111,11, II il ,1.1I"IIII" II ,11,1111.1 II·' J.II "I I" ,II" ,II I" I
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DregonDEQ
WQ-DMRProcessing
81 I SW 6th Ave.
Portland, Oregon 97204-1390

-V:S.--PostarSerViCeT;"- - - - -- -- ---- ~ ~- -

CERTIFIED MAILrr.1 RECEIPT;
jDomestic Mail Only; No insurance Coverage Provided)
, ,- , . . -. , .

I 0 FFICIAL U S·E I
Poslllge $

CertifiedFee

Poslmatk
RetumRecieptFee Here(Endorsement Required)

Restricted DeliveryFee
(Endorsement Required)

Total Postaoe & Fees 8) qg. 7'(
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SENDER: COMPLETE"THIS SECTION '.' :: ",:"
~- • ~ ~ ", ~ 'r: ~>-'> ~ ~,l ~.::. - ~l ""-, ) \ ,,,, j~ ,~>

.. Complete items t, 2, and 3. Also complete
item 4 if RElStricted Delivery is desired•

• 'Print Yol:Jr name and address on the reverse
so that we can return the card to you.

II Attacl:l this card to the back of the mailpiece,
or on the front if space permits.

1. Article Addressed to:

OregonDEQ
WQ-DMR, Processing
811 SW (jth Ave.
Portland, Oregon 97204-1390

D. 1$ dellvery'address differentfrom Item1?
If YES; enter delivery address below:

3. Service lYpe
o certified Mail 0 Express Mail
o Registered 0 Return RecelpHor:Merchandlse
n Insured Mall 0 C.O.D.

4. Restricted DelivElry? (Extra Fee) 0 Yes

2. Article Number
(,Transfer from serviCe label)

PS Form 3811, February 2004

7003 2~60 0003 1472 99~9

Domestic Return Receipt 102fi9l>.02-M-1540
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• Sender: Please print your name, address, and ZIP+4 in this box •

t-· .-

KoreenLai!
Siltroaic Corporation
72@0 NW Front Avenue
Portland,OR 972Hl-3676

M/S30

II iii J' II . , II I' 1 I I' n 'I .1 J
rt· '"'u'm''' !lmllll!!!!!lInlll1 ml:IJIIII"d wi! II

---_..__ . -- ---- ----------------------
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SUPPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland. Oregon 97210-3676

Permit Number: 101128
Jan.,(l4 Discharge Data

-r-

~IIUql

Ci Cr
BOO TSS fluoride ' Phaaphala ..' Cr" mgIl. loading loading

BOD loacIing TSS I:.oacilng fluoride loading :Phaaphate Loading TotaJ'Cr TotalCr loadIiIg Cr" mgIl. Monthly ManlhlyAvg. DailyMax
Dale mgIl. kQIday ~ ~ mgIl. kgldey mgII kg/day mgIl. kgldey DaiIyAvg, Avg. kg kg

9' 5;0 18.6,4 16,5 54;9 8,0 28:7 0:078 q250 0;000. 0:0017 0.000 0:000 0.000 0.000
15 6,0 22.3 7,5 27,9 8.9 25.7 0.048 0.170 0.0005 0.0019 0.000 0'000, 0,000 0.000
22 6.0 20.5 ,9;8' 33,5 8.5 22.0 0.088 0:290 0.0005 0,0017 0:000 0,000 0:000 0,000
29 7,0 25.4 8.8 ,24.7 ,8.9' 24.9 0.,124 0.450 0.001 0.0038 0.000 0:000 O.OQl) 0,000

(OO1I:DAIli.Y FI;.OW~ (~1)' urbidiIyQallyi'!'!lI loOl.1il!HDei!y Avg

Day M3 Il!oy NWa Dey pH

1 3823 ,I 5.0 1 8~0

2 3521 2 ,3:2 2 7:8
3 5584 3 3.8 3 8,,1
4 4584 4 3.8 4 7.8
5 3407 5 4'3 5 8.0
6 3911 6 8,4 6 7.9
7 3331 7 ,1.8 7 8,1

8 31~ 8 ~~1 8 8,3
9 3328 9 4.8 9 &:2

,10 3899 10 3;0 10 8.1'
11 3721 1,1 3.7 11 7.9
12 3820 12 32 12 7.5
13 3755 13 4:0 13 7.8

14 3788 14 5.8 14 7.5

15 3717 15 8.8 15 7.8

16 3502 16 5'3 18 7.9

17 3638 17 :i.l 17 '7.8

18 3941 ,18 4.1 18 8,0

19 386S 19 5,5 19 7,9

20 3881 20 42 20 7.8
,21 3861 21 3.4 21 7.7

22 3415 22 3.1 22 7<8

23 3059 23 3.9 23 7;8

24 4082 24' 4.0 24 7:8

25 3699 25 ;"8 25 7.t
28 3714 28 3.0 28 7.8

27 :i878 27 2.9 27 7.8

28 3800 28 3.8 28 8.0

29 3630 29 2.8 29 7.8

30 3596 30 2.4 30 7.9

31 3774 31 3.8 31 8.2

T....: 118419

.............- ..........-- ,-

Tom a.,ccue
lYPEDOltPlUNlOll

(002)'QAILYfLQWS

Day M3
1 888
2 ,288
3 647
4 541
5 367
6 719
7 73,1
8 '220

9 289
10 1208
11 1033
12 848
13 1367

14 1204
15 1132
16 1302
17 1397

18 iilil
19 1079

20 1052

21 1052

22 1806
23 678

24 1234

25 1064

28 1075
27 1287

28 1484
29 734
30 1139
31 1079

Total: 29!iOl

O~IIJ~2 ' Oulfall" 003

CI2 Filla CI2 Fllle
Available Available
DailyMax Monlhly

Phaaphala,mgIL mglL Avg. mgIL

0.124 0.000 0.000
0204 0.000 0.000
0.18 0.000 0.000

0.123 0.000 0.000

T........

503-243-2020

scoEPA00029301
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,SUPPLEMENTAL DATA

Siitronic Corporation Site 10 93450
7200 NWFront Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Feb-04 Discharge Data

..
Outfolli9~

cr
BOD TSS Fluoride Phosphoto C," loamng lOeding

BOO lOod;;,g TSS LolImng. Fluoride loading Phospho" liloifing Tcitol'Cr Toml C, Loading C," mgIL C," mglL MonthlyAvg. OeilyMox

Do" mgIL kglclay mgIL kglclay nigIL kgldoy mgll kgIdoy mglL kgldoy OoilyAvg, Monthly.Avg•. kg kg

5 5.0 16.86 10:1 34.1 5,3 17:9 0:09.1 0.310 0.0005· 0.0017 0:000 0.000 0:000 0.000
12 3.0 11.4 3:2 12..1 6,2 23..5 0.130 .0.490 0.0005 0:0019 0.000 0:000 0.000 0.000
19 6.4 24.5 12..1 46.3 5,5 20.9 0.136 0.520 0.0005 0:0019 0:000 ·0:000 ·0.000 0.000
26 6.0 192 6.7 27:9 9.6 .30:7 0.062 ·0200 0.001 0.0032 0.000 0.000 0.000 0.000

(002) ~I.Y FL.QW'S 9utfo"·lII'002 ulf!Ilr.OO3

eli·Free Cl,F....
Available Awitable

- DeilyMox MonlhlyAvg.
Ooy M' Phospholo nigIL mgIL mgIL

I 1079 0..164 0,000 0.000
2 1877 0.04 0..000 0.000
3 1.143 0,201 0.000 0.000
4 1363 0,079 0.000 0,000
5 1847
6 507
7 935
8 1·121
9 1325
10 924
II 973
12· 992
·13 1416
14 1026
15 837
16 1·139

17 765
18 973
19 1052
20 11,13

21 1325
22 1545
23 1170

24 1333

25 846
26 541
27 958
28 1003

~g 1.186
TotoI: 31~

) "~ ......
NAMM'ITU! MINC.AL lucunn iCERllFYtNrIDERPI!NALTYOFlAWlHATIHAVePeRlDNALLVEXMII\I!OMDAMPMlLlMwmt

~
..<:I~~1/ DATE

?>/~ /67
TiIIIiahi-

"""". THE ...IJOAMATION IUlMlTTEDHellll9N:MO BMED ON MY1NauilY0I' THOlE INDMDUALS ~ ....... JUlO'" ,-..
_EDlATELYReIPONlIBU! I'OR ClBT.....TH! 1N~'nCN.I.I!LIM!:THESU-.naJ

tR~TamMcCue 1NfOAMAl1oN .:nwe,ACCURATI! ANDCOMPt.!TI!.'MANN"'" THATntERE Me: 11lINFICANT· 51)30.243-2020PENALTElPOR IUIMITTlNGi FALSE 1NPORIIA1'1ON,INCLUDINO THI!POSIIIIJ1""tO'- ....I! AND.........- NPRIIONMl!NT.1EE 1IU.I.c.I·tOGtANDDU.I'c.' ':I1.;(P..-... .........~....,hl:IIId. i ....
:'OFOR~==....lOlt~MdIDr~.........I.......... -u.. ....I~

(001) QAlLYFI.OWS (001) Turbidity Doily Avg (OOI)'pH DoilyA'!lI

r;loy M' DoY. NWo pay pH

1 4032 ., 4.4 1 ~;~

2 3466 2 3.~ ~ 8,1

3 3746 3 3,~ 3 7:7
4 3630 4 3.5 4 7.5

5 3373 5 3:.3 5 7.6

6 3899 6 3.6 6 7:8

7 3187" 7 2.:5 7 "7.7
8 3642 8 2,4 8 7.7

9 364~ 9 3.1 9 7.7

10 350~ 10 4.3 10 7.9

11 3?Q;! 11 4.2 ·11 7.?

1~ 3?86 12 4.5 12 7.6

13 346lI 13 4.5 13 7.8

14 3?86 14 5.2 14 8.0
15 344.1 15 4:5 ·15 8.0

16 3868 16· 4.1 18 8.1

17 3971 H 4·.3 17 7:7

18 3293 18 ~.Q 18 7.8·

19 3823 19 5:8 19 "7.8

20 3883 20 6:0 20 7.9

21 3744 21 4.9 21 7.8

22 3834 ~ 4.4 22 7.9

23 3498 23 3.8 23 7.7

24 3464 24 4.0 24 7.5

25 3210 25 3-8 25 7,8

26 3203 26 .3.3 26 8.0

27 3437 27 3.4 27 7.9

28 3134 28 3.0 28 7.9

2~ 3365 29 3.1 29 7.9

Totol: 103226

scoEPA00029302



$UPPLEMENTALOATA

Siltronic Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210..3676

Permit Number: 101128
Mar..Q4 Discharge Datil

O'!\faII"ClC.l1
C,

BOD TSS Fluoride Ph••pha" TatalC, Cr" Loading loading
Boo Loading TSS Loadng F1uorid. loading Phosphide loading T...rC, Loading C," mgIL Cr" mgIL U.nthIyAvg. DliilyUax

Da.. mgIl kgIday mgIL kglday mgIL .kgIday mgll kgIday mgIL kgIday DallyAvg. U.nlhIyAvg. kg kg

4 7:0 23.29. 5,3 17.6 7.4 24.7 0.072 0.530 0:0005 0.0017 0.000 0:000 0,000 0:000

1.1 5,0 17:0 10:5 35.6 8.5 26,7 0.151 1.130 0,0005 0.0017 0.000 0.000 0.000 0.000
16 3.0 '6,5 6.7 16.9 8:6 24.4 0.061 0.500 0.0005 0,0014 '0.000 0:000 0.000 0.000'

24 5,0 16;3 6.6 21.5 6.5 21.1 0.076 0.500 0.0005 0.0016 0.000 0,000 0.000 O:lIOJl

(OOII:l)A!LYf!-PW'!I . (0011TUr!>idily D~ily Avg (ClC.ll).pH'DallyA,vg

Day U' Day NTI)'a ~y pH

1 3297 1 '3.1 1 7.8

2 3551 2 2.6 2 7,6

3 3362 3 3.4 3 7.7

4 3328 4 4.1 4 7.6

5 3348 5 3.2 5 7.6

6 3240 6 3.6 6 7.7
7 3364 7 3,0 7 6.0
8 3411 8 2.8 6 7:@

9 3246 9 3.8 9 7.9
10 3434 10 3.2 10 7,8

11 3392 11 '2.8 11 7.6

12 3301 12 2.8 12 7.3
13 3418 13 3.3 13 7.5
14 3127 14 3.7 14 7.6

15 3218 15 3.0 15 7.5
16 3441 16 3.1 16 7J3

17 3240 17 2,7 17 7,5

18 2828 18 2.7 18 7;6

19 3017 19 3.0 19 7.4

20 3237 20 3.9 20 7:6

21 3399 21 2.3 21 7.6

22 3540 22 3.0 22 7.7

23 3H6 23 U 23 7.5
24 3263 24 4.5 24 7.6

25 3630 25 2:7 25 7.8

26 3.112 26 3.3 26 7.8

27 4024 27 3.8 27 7.7

28 3593 28 3.7 28 7.4

29 3536 29 3.0 29 7.5
30 3797 30 U 30 7.4
31 3320 31 2.9 31 7.7

Total: 104210

(0021·DAJLYfLOWS

DoY M'
1 984
2 1084
3 897
4 U87
5 1124
6 2722
7 1351
8 ~

9 982
10 973
1.1 1060
12 1151
13 1700
14 901
15 1200
·16 1090
17 1075
18 1257
19 765
20 1090
21 '878

22 989
23 999
24 846
25 1416
26 1058
27 958
28 863
29 1215
30 1124

~1 890

Teilal: 34805

9u1fall "002 ulflill, 003

C~Free CI, Fro.
Available Available

Ph••ph...·mgIl·
DailyUax U.nthIyAvg.

mgIL mgIL

0.183 0.000 0,000
0.142 0:000 0.000
0,057 0.000 0.000
0.061 0.000 0,000

T.mUcCuo
TYPEDOft.'RINTID

5Q3;243'2020

scoEPA00029303



r
~'SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210,..3676

Pennit Number: 101128
Apr-04 Discharge Da~

Qulfall II 001 c.
BOD TSS FI~lIIide Phoaphate Cr" loading, loading

BQD loading T55 loading F1ua~de Loading P.halp~te Loading TatalCr Total Cr loading er" mgll Cr" mgll MonthlyAvg, DailyMax
Dlte mgll kglday mgll kglday mgIL IqjIday mgll kglday mgIL kgIday DailyAvg. MailthlyAvg. kg kg

1 6.0, 18;90 19.5 81.4 8.9 27.9 0,110 0.348 0.001 0.0031 0.000 0,000 0.000 0.000
8 5.0 n.6 4.6 ,16.2 8.2 29.0 0,072 0.254 '0:001 0.0035 0.000 0.000 0,000 0,000
15 7,0 26.4, 6.1 23.0 '7.4 27.7 0.058 0.258 0.0005 0,0019 0.000 ,0.000 0.000 0.000
22 6,0 22,3 5.8 21,5 7,0 26.0 ,0.088 0,326' 0.0005 0,00,19 0.000 0:000 0.000 ,0.000
29 ,5.0 1&;7 4.8 16.0 6.0 20:2 0.074 '0.247 0.0005 0.0017 0.000 0:000 0,000 0.00,0

01

0.000

0.000
0.000

C~F_

Avallable
ManthlyAvg.

mgIL

5030243'2020

0.000
0.000

0.000
0.000

-C F_
Available
DliilyMax

mgIL

,ullall tIOO~

0.057

0.076
0.072
0.048

Oullall#002

1 950
2 1408
3 1132
4 1056
5 863
is 1102
7 1068
8 909

9 1015
10 897
11- 992
12 1033
13 916
14 U88
15 318
18 668

17 2109
18 424
19 299
20 534
21 549'
22 2033
23 341
24' 498
25 295
26 380
'!J 439
26 439
29 469
30 238

TiII!Il: 24735

(002) DAlr,VFLOWS

Tam McCue
""IDOft PItJNTED

(901j:DAlLVFLQW5 (001) Turbidity Daily,A (0011~ !la!IY,Avg

Day M' Day NTU'I Day I'H
1 3150 1 4.8 1 7.8
2 3354 2 7" 2 7.7
3 3800 3 2:8 3 7,5
4 3385 4 3.6 4 7.5
5 3389 5 2.8 5 7:5
6 3403 6 2.7 6 7:8
7 3381 1 3:3 7 7.7
8 3528 8 2.7 8 7.5

9 3513 9 2.8 9 7.7
10 3320 10 2.1 10 7.3
11 3381 11 2.6 11 7.8
12 3763 12 3.1 12 7.7
13 3555 13 2.7 13 7.5
14 3589 14 2.3 14 7.9
15 3767 15 2.4 15 7.5
,18 3513 16 1.8 16 7.4
17 3547 17 2.8 17 7.8
18 3384 18 2.9 18 7.8
19 3218 19 2.6 19 8.0
20 3381 20 2.2 20 8.0
21 3540 21 4.1 21 7.7
22 3710 22 2.5 22 7.5
23 3585 23 2>4 23 7.4
24 3278 24 3.7 24 7.8
25 3502 25 2.9 25 7.9
26 3449 26 3.0 26 7.9
27 3838 27 3.4 27 8.3
28 3483 28 3.1 28 '7.5
29 3339 29 3,6 29 7.8
30 3540 30 3.4 30 7.4

TataI: 104142

scoEPA00029304



.,SUPPLEMENTALDATA

SUtronic Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210-3676

PerRiit Number: 101128
May-04 Discharge Data

Oulfall#001

Cf
BOD TSS Fluoride Phosphate C," Loading' Loading

BOD Loading Loading Fluoride Loading Phailphate laI!dIng TotaI'C' TotaI,C', Loa~ing C," mgll Cr~ mgII. MonlhlyAvg. Daily Max
Date mgII. kglday TSl! mgll. kgIdiy mli/l kgIday mgll kglday mgll. kgIday DailyAvg. ManlhIyAvg, kg kg

6 4.0 13;67 '1.3 4.4, 8,2 27.9 0.126 0.430 0.0005 0.0017 0.000 0.000 0;000 0.000

13 4.0 13.9 4.6 16,0 7,0 24,5 0.095 0.330 0.0005 0.0017 0.000 O~OOO OiOllO 0.000

20 ,5,0 17.6 3.4 11.9 7.5 26.4 0.045 0.160 0.0005 0.0018 0.000 0.000 0.000 0.000

27 5.0 16.2 2.4 7.8 5.5 17.9' 0.078 0.250 0.0005 0,00,16 0.000 0.000 0.000 '0.000

(go~rDAlLV FLOWS (0011Turbidity DailYAvg (0011,pHDaily Avg (0021DAILYFLOW'S OUlfa11#OOz ulfall# 0g3

C~ F18e C~Fl8O

Available Available
Daily'Max MonlhlyAvg.

ilay M' !1BY ~U~. ~y P!l Day ;';1 Phosphate mgll 'mgIL mgIL

1 3570 1 3.2 1 7.7 1 295 0.089 0.000 0.000

2 3176 2 5~7 2 7.7 2 549 0;052 0.000 0.000,

3 3524 3 4.4 3 7.7 3 329 0.044 0.000 0.000'

4 3524 4 4.6 4 7" 4 246 0.064 0.000 0.000'

5 3437 5 5,1 5 7., 5 295

6 3418 6 2;5 6 H 6 515

7 3195 7 3.0 -; 7.8 t 299
8 _8 8 3.2 8 8,1 8 288

9 3562 9 3;0 9 7.8 9 454
10 3316 10 3,0 10 7;9 10 397

11 3494 11 3:0 11 7;7 11 291

12 2922 12 3;1 12 7J ,12 295

13 3487 13 3:9 13 8.0 13 746

14 3547 14 4.1 14 8,0 14 333

15 3381 15 3.9 15 6.8 15 360

16 3189 16 3;0, 16 H 16 314

1'7 3208 17 6.3 17 7.9 17 288
18 2882 18 3,9 18 7.5 18 602
19 3138 19 3;6 19 7.7 19 333
20 3513 20 5.0 20 7.9 20 299
21 3653 21 4.8 21 8;1 21, 329

22 3309 22 4.3 22 7.7 22 481

23 3214 23 5,2 23' 7.5 23 34,1

24 3290 24 5.2 24 7.6 24 257

25 2888 25 3.5 25 7.7 25 299

26 3460 28 4.4 26 7J 26 260

27 3240 27 5.2 27 7.5 27 704
28 3346 28 3.8 28 7" 28 719

29 3517 29 '2.3 29 7,8 29 424
30 3097 30 2.9 30 7.9 30 488
31 3627 31 2,6 31 7.8 31 757

Total: 103752 T!lfaI: 12610

"NAMIfIm'LI:~LDBCUTM!
IC!R1'PYUNDI!...pvw,:iv()llLAWTHAT.IHAVI!PI!RSONM.LY~MDMlIW&IMWI'rH.1H1! ,/\ ,"• ...t.~IlV ..~(u{cfl
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Tam McCue
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_,SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Jun-Cl4 Discharge li)ata

0u",,11 , 001

Cr
BOD TaS Fluorido Phoophoto Cr·' loading laoeling

BOD loodi~g TSS l;oading Fluorii:lo' Laoellng Phoaphato laoding, TOtoI Cr TOtollCr laodlng Cr," mglL Cr.'" mglb MonlhlyAvg. 'OoiIyMox
Dato mgIL kgldoy mgIL ~day mglL kglday mgll kgldoy mgIL kglday DailyAvg, MonIhly,Avg. kg kg

3 5.0 17~38 4.6 16,0 4:8 16.7 0,069 0.240 0.001 0.0035 0.000 0.000 0.000 0:000
10 4~0 10.4 7.0 18.2 5.0 13.0' 0.116 0.302 O.lIOO5 0.0013 0.000 0.000 0.000 0.000
17 4.0, 13.3 ,3.5 11.7 7i6 25.3 0,005 0.317 0.0005 0.0017 0:000 0.00,0 0:000 1l.000
24' '3.0 9:2 5.4 1,6.6 8:9 27.4 0:127 0.391 0.0005 0,0015 0,000 0:000 0:000 0:000

(goll'DAlLY'Fi:.OWS '(0011 Turbidity Daijy"vg '(gOll,pH Daily Avo,

Day M' !;lOY ,i'!Wo Day II!!
1 2979 l 2.4 1 7.8

2 3233 2 2.5 2 7:7
3 3475 3 2.4 :I 7.7
4 3555 4 2.2 4 7:5
5 32+,1 5 5~0 5 7:9
6 3335 6 3:5 6 8'0
7 3463 7 5.3 7 7.9
8 3869 8 7.6 8 8.2
9 3059 9 9.2 il 8.1
10 2605 10 2.8 10 8.1
11 3028 11 2,4 1'1 7.9
'12 3100 12 1.7 12' 7.7
13 2763 13 2:3 13 7.9
14 3411 14 2.5 14 7.7
15 3271 15 2.4 15 7.7
16 3089 16 2:9 16 7:9
17 3335 17 3.7 1'7 7.9,
18 2892 18 1.8 18 7.8
19 3070 19 2.4 19 7.9
20 2975 20 2.7 20 7.9
21 3335 2,1 7.7 21 7.8

~ 3389 22 ,3:7 22 7.7
23 3161 23 3~6, 23 7:7
24 3078 24 3J 24 7.8
25 3222 25 3,0 25 7.8
26 3282 26 2.7 26 T:9
27 3305 27 3,0 27 7.5
26 3203 28 3:1 28 7.8
29 2707 29 3.6 29 7.4

30 3153 ;Ill ~.~ ~O 7.~

Totol: 95587

Tom McCuo
TYPI!DOR PRINTED

(0021·DAlLY'FlOWS

Day M'

1 424
2 768
3 371
4 806
5 405
6 435

7 360
8 435
9 454
10 568
1,1 492
12 303
13 613
14 405
15 363
16 613
17 360
18 273
19 591
20 193
2,1 405
22 375
23 314
24 344
25 454
26 329
27 397
28 352
29 413
30 261

Totol: 1~

Outfan,'OOz IOU1!8II '003
CI, Froo .......
Avallablo Available
DailyMox MonlhlyAvg.

Phoa!",oto,mgiL mgIL mgIL

0:075 0.000 0.000
0.07 0:000 0.000

0.009 0.000 0.000
0:064 0.000 0.000

TIIliphiii.

503024302020,

scoEPA00029306



~SliPPLEMENTAL DATA

Silttonic Corporation Site 10 93450
7200 NW Front Avenue
Portland. Oregon 97210-3676

Permit Number: 101128
Jlil-04 Discharge Data

Outtln" 001

e,'
BOD TSS Fluilrtdo Phoophlte c," I.aoding ~98ding

BOD Looding TSS lalding FluoriG. lalding Phosphate Lalding Tallie, Total'e' laading er" mgIL Cr~ mgll MonthlyAvg. Daily Max
Date mgIL kglday mgIL kg/day mgll kglday mli/l kg/day mgll kglday OlilyAvg. MonthlyAvg. kg kg

1 8.0' 25.14' 0.2 0.6 8.6 27.0 'O.,IOS 0.330 O.OOOS 0.00,16- 0.000 0.000 0.000 0.000

8 3.0 ,9.0 0:6 1.8 7:7 23.0' 0:054 0.160 0.0005 0.0015 0.000 0.000' 0.000 0.000

"13 0.6 2:0 1.3 4.3 7.1 23.5 0.143 0.470 0.0005 0.00,17, '0.000 0.000 0.000 0:000
22 1.5 3:9 0.6 1.6 5.2 13.5 '0.073 0:190 0.0005' 0.0013 0:000 0,000 0.000 0.000

29 1.5 4.2 0.6 t7 6.3 lr,7 'O.f14 0·320 ,0:0005 0:0014 O!OOO 0.000 0.000 0,00.0

0.000

0:000
0.000

0;000
0.000

CI, Fre.
Available

MonthlyAvg.
mgll

503-243-2020 ,

-

0.000
MOO

0.000

0.000
0:000

,lIa,I),,003

.2 Free
Available
DailyMax

mgll

0:098
0.093

0:094
0:024

0.145

Phas""ate,mgll

1 416'
2 40S
3 435
4 231
5 432
6 413
'7 4,13
8 889

9 254
10 322
11 572
'12 '388

13 534
14 488
15 303
16 394
17 1177
18 3,10
19 165
,20 185

21 326
22 51,1

23 3'41
24 413
25 447
26303
27 314
28 356,
29' 269
30 329
31 584

!;loY M'

Tlif:i!!: 12718

(902) QAlI:.Y FlOW8

Tom McCue
TYPEDOil PIltlNTI!D

(OOl)OAlI:.YFlQ\VS 199,l)TurtJidity l;Il!ilyAvg (001) 1!H;~11y A\flI

illY M' DIy NTU'., DIy pH

1 3142 '.f 3.4 1 7.7

2 3,160 2 3.7 2 8.0'

3 3524 3 4:0 3 7.8

4 3066 4 4.7 4 8.0

5 3199 5 3:7 5 7.9
6 ,3123 6 4.4 6 7.7

7 3123 7 4:3 7 8.1'
8 2987 8 3:9 8 7.9
g 2729 9 4:3 9 7.9

10 3184 10 5.0 10 7.7

11 3335 11 5:0 11 7.9

12 2987 12 5:0 12 8:0
13 3305 13 2,4 13, 8:0

14 3335 14 3.9 14 8.0

15 3362 15 5:8 15 7.7
16 3259 16 5.1 16 7.8
1-7 3373 1-7 4.1 17 7.7

18 324!1 18 '5.4 18 7.8

19 2313 19 5:2 19 7:9

20 3320 20 4.2 20 7.9

21 2816 21 1.1, 21 8.0

22 2601 22 1:0 22 8.1

23 2692 23 1:0 23 7.9

24 3275 24 1.1 24 7.8

25 2877 25 0.9 25 7.7

26 3157 26 1.2 26 7:.6
27 2881 27 0.7 27 7.5

28 2775 28 1.2 28 7.7

29 2809 29 0.9' 29 7.7

30 2907 30 1.0 30 7.4
31 2882 31 1,.3 31 7.5

'Total: 94743

scoEPA00029307



.,SUPPLEMENl'ALDATA

Siltroriic Corporation Site ID 93450
7200 NW Front Avenue
Portland; Oregon 97210-3676

Permit Number: 101128
Al,lg-04 Discharge Data

O\!.lfall !!001

cr cr
BOD TSS TSS Auoridil Phc>Ip/laf!I Cr" Loading Loading

BOD l.oading i.J?8ding A'!OI1de lllediilg ~ph!'ie I..lledIng Total Cr Total Cr Loading mgIL Deily Cr+1 fng/L MonthlyAvg. DeilyMax
DeIil mgIL kglday mglL ~day mgIL kglday mgll kglday mgIL kglday Avg. MonthlyAvg. kg kg

5 1.5. 4.03 0:6 1.6 7.4 19.6 O.lee 0:500 0.001 0,0027 0.000 0.000 0:000 0:000
12 4.0. 12.3 O,g 2:8 8.2 .~.2 0.1~ 0.500 0:001 ·0.0031 0.000 0.000 9:000 0.000
19 3.0 7.8 0,9 2.3 8·7 22·11. 0.135 0.:$50 0.002 0.0052 0.000 0:000 0:0!l0 0.000
26 4.0 13.7 1.2 4.1 ·8.5 28.9 9.120. 9.410 0·092 Q.0068 0,000 0.000 O:(l()() 0·000

(001rQAll;,Y·fI;QW'S l)Turbicllty·pelly (OO1!:pH ~i1y Avg

Day M' Dey NTU's ~y i>tl
1 2851 1 ~ 1 7:5
2 21154 2 1.2 2 7.2
3 2593 3 c-u 3 7.3

~
7.44 2794 4 ~ 4

5 21184 5 1.6 5 7.8
·2911

~
7.78 6 ~ 6

7 2938 7 ~ 7 7.8
8 2983· 8 ~ iI 8.0
9 21127 9 ~ 9 7.7
10 2766 10 ~ 10 7.6
H 2lI89 11 ~ 11 7.8
12 3085 12 ~ 12 7.6
13 3237 13 ~ 13 7.8
14 .2801 14 ~ 14 7.8
15 2975 15 ~ 15 7,6
16 300ll 16 ~ 16 7.4
17 '2858 17 ~ 17 7.4
18 2lI23 18 ~ 18 7.4
19 2605 111 ~ 19 7.4
20 2794 20 ~ 2Q 7.5
21 3013 21

~
21 7.5

22 2911 22 ~ 22 7.7
23 2ll9ll 23 ~ 23 7JJ
24 2710 .24 r-U- 24 7.5
25 2851 25 ~ 25 8.0
28 ·3415 28 ~ 28 8.0
27 3752 27 ~ 27 7.4
28 3316 28

~ 28 7:6
29 3112 29

~ 29 7.8
30 3430 30 ~ 30 7.7
31 3297 31 3.5 31 8.0

Total: 91188

(002) DAILY~LUWS

PIlY M'

1 424
2 549
3 409
4 428
5 644

8 538
7 ll32
8 435
9 477
10 534
11 597
12 439
13 ll32
14 750
15 553
16 750
17 530
18 534
19 588
20 55ll
21 458
22 859
23 439
24 530
25 4ee
28 587
27 617
28 428
29 583
30 598
31 289

·TilIIII: ll1ll53

gutfell!'QC!2 9Ul'all.003........ "" ....Available Available
DeilyMax MonthlyAvg.

phosphiite mgIL mgIL miIIL

0.594 ·0:000 0.000
0.123 0.000 0.000
0.25 0.000 0.000

0.160 0:000 0.000

TomMcCue
TYPED ORPRINTED

T........

503-243-2020

scoEPA00029308



~SUl>PLEMEN'FAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 1011,28
SepoQ4 Discharge Data

oulion~OO1

Cr
BOD TSS F1uorid.. Pho.phote Cr·' Loading Lo.d1ng

BOD Loec&ng lSS Loec&ng F!luoride Loeding Pho.phote Loedlng Total,Cr Total'Cr LaBding Cr" mgIL Cr" mgIL Monlhly,Avg, ,DeilyMox
Dote mgIL kg/dBy mgIL kgldoy mgIL kgI~ mgll kgldoy mgIL kgldoy DoilyAvg. MonlhlyAvg. kg kg

2 4.0 12.70 0.6 1.9 6.0 25.3 0:096 0.310 0.0005 0.0016 '0.000 0.000 0.000 0:000
9 '6,0 19.0 4:0 12:7 7,0 22.2 0.137 0.430 0.001 0.0032 0.000 0.000 0.000 0.000
16 6:0 19.9 1.6 6.0 8.7' 28.8, ,O.ISS' 0.510 0.0005 0.0,017 0:000 0.000 0:000 0.000
23, 8:0 2U 1.8 5.7 9.0 31.9 0.096 0.350 0.0005 '0:0018 0:000 0.000 0:000 0.000
30 4.0 11.5 1.0 2:9 8.1 23.2 0.087 0.250 0.0005 0.0014 0.000 0.000 0.000 0.000

(OO1)'~LYFLOW'l! (!lJ!1) T~rbidlty ~!lyAVli ,(001),pH ~llyAvg (002) DAlLYFl,OWS Ou1fBn"002 ulfillllll'003
CIzF",. CIzFree
Available Available
OBllyMox MonlhIyAvg.

O~y M' ll!Iy NWo Do,y ,!!II Ooy M' Phospliote,mgiL mgIL mgiL

r 3320 1 3.4 r 8.3 1 621 0.115 0:000 0.000
2 3176 2 ,3.9 :i 7.8 2 485 0.668 0.000 0:000
3 3365 3 4.6 3 8.1 3 458 '0.062 0.000 0.000
4 3426 4 4.2 4 8.1 4 280 0.064 0;000 0.000
5 3301 5 4.3 5 &:3 5 341 0:059 0.000 0.000
6 3328 6 ,3.9' 6 6.2 6 SS3
7 3059 7 ,2.0 ,7 6.0 7 310
8 3384 6 4.2 6 8.1 8 4l!6
9 3172 9 4.1 9 7.7 9 310
10 3195 ,10 4.0 10 7.6 10 291
11 3206 l,j 3.9 11 6.2 11 568
12 3085 12 3;8 12 8.1 12 341
13 3502 13 3:9 13 8.2 ,13 503
14 3343 14 4.3 14 8.1 14 276
15 3558, 15 4.1 15 7.7 15 344
18 3312 16 6.7 16 6.2 16 486
17 3172 17 5.0 17 6.5 17 284
16 3320 16 4.5 18 8.4 18 481
19 3199 19 4.9 19 6.1 19 328
20 3047 20 4.7 20 8.1 20 360
21 3460 21 4;0 21 8:0 21 435
22 3184 22 4.6 22 7.9 22 458
23 3562 23 4.5 23 8.2 23 496
24 32li6 24 '5.4 24 6.0 24 185
25 3059 25 3.9 25 8.0 25 428
28 3116 26, 4.5 25 6;0 25 360
27 3318 27 4.2 27 7.8 27 507
28 3123 '28 4.1' 26 7.7 28 235

29 3237 29 3;5 29 7.7 29 670
30 2881 30 3.2 30 7.8 30 507

Totel: ,97885 'Total: 12398

• "
~ PlUNClPAL UICUTIVE ICERl'W'YUNDeRPeNALTVtJ'UW'THATI HAVI!Pl!RSOfW.I,YEXAMIN!DRflJ AMPNAIM: .I", ....t":~tJI ":qUIO'? -OI'l'lCOll WITH ,lHI! INPORMAnaN IU8MrTlED HERD\ll ANDBAlm ON lit'( INQUIRY011' TH08I!

11' f'lu",L~ '''''1..17~.,7.IICDIIIlDUALI MEiMTIlLY RI!8PoNsIIU! "OR OBTAINIrfG lHI! INf'ORMATICN,II!UEVE THE

Tom MoCu. SUIMITTI!DINPClRMATION • TRUE,ACCURATEANDCClMPI.!TI!.IAM/IIWMf! THATTHI!RI!ARE :\X,VWI 5lI3.243-2020SICINPICANT Pl!NM.TlI!8f'OR Il&ilIrmNG irALliI!1IPOiMA11DN.WCLUDIfO THEPOUBLnY
TYfIID OR PIUN1IID 01' I'lNI!!ANl;'NPRIIONMI!NT. SEE1.U.8.c. 11001 AND33 U.8.c.1 1:11•• ,......u....... .~

=~ORPR=-~~ ................ up .. II0.aa0 ..............~.,..-......... -'!I.r-'I.J. 01
oj

scoEPA00029309



,SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Nuniber: 101128
Oct,,04 Discharge Data

Outfall III 001

cr
BOD TSS F.luoilda Phoaphate C," loading L:.aadii'lg

BOD loading TSS loading Fluoride loading Phosphate loading Totel,c.. Totel C, loading Cr+l mgIL Cr+l mgIL MonUily'Avg· Daily"'ax
'Date mgtl kgIday mgtl 'kglday mgIl kglday mgll kgIday rngtl kgIday DailyAvg. MonthlyAV9. k9 kg

7 U 4.80 3:0 9.6 10.2 32.6 0:093 0.300 0.0005 0.0016' 0.000 0'000 0.000 0.000
14 4.0 13.3 2.0 6.6 7.5 25.0 0.169 0.630 0.0005 0:0017 0.000 0,000 0.000 0.000
19 6:0 19.1 1'.4 4.4 7.5 23.6 0:025 0:080 0.0005' 0.0016 0,000 0.000 0,000 0'0,00
26 4.0 13.0 2.2 7.2 5.9 19.3 0.025 0:080 0:0005 0,0016 p.oOO 0:000 0.000 0:000

(OOII'DAlLY'FlOWS (001) Tuibldl!y Dally Aitg (001) p!i,Daily A'IlI I9Ulfalllll003

Day M'

1 3623
2 3528
3 2780
4 325g
5 3222

6 3369
7 ,3199
8 3259
9 3343
10 3271
1,1 3275
12 3464
13 3286
14 3320
15 313'1
16 3437
1,7 3441
18 3339

19 3176
20 3456
21 3540
22 3891
23 3195
24 3282
25 3354
26 3290
27 3487
28 3256
29 3100
30 3449
31 3384

Totel: 103186

Day
1
2

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31

Nnrs

5.1

5.5
3.7

4.2
4.1
3.7
3.9
4.7
5.0
'3.6
3.5
3.7
3.3
3.7
3;8
4.9

3.6
4,4
4.0

4;4

4.0
3.7
3.,1

3.7
4.2

Day
1

2
3
4
5
6
7
8
9
,10

,II
12
13
14
15
16
1.7
18
19
20
21
22
23
24
25
26
27
28
29
30
31

pH
8:0
7.7
8;2
8.3
7.8

8.3
8.1
8.1
8.3
8.1
8.0
8.0
7.7
8.0

7.9
7.9
7,8
8.0
7.7
8.1
7.9
7.9
8.2
8.1
8.1
8.0
7.7
7.9
8.2
8.1

I,

i
,3

4
5
6
7
8
9
10
11
12
13
14
15
,16

1'7
18
19
20
21
22
23
24
25
26
27
28
29
30
31

428
670
530
386
526

307
486

492

397
401
584
492
473
155

310
379
314'
269

,231
401
238
461
260
337
242,
556

169
655

1,2243
_n

Phoaphate mgtl

0.059
0.206
,0.025
0.025'

C1,.F.nle
Available
DailyMax

mgtl

'0.000
0;000
0.000
0.000

<;~ nle
Available

MOnUiIy Av9·
mgtl

0.000
0.000
0.000
0.000

-
503'243'2020

SCOEPA00029310



~U~PLEMENTAlDATA

Siltronic Corporation Site,10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Nov-04 Discharge Data

Qulfl!!1II1!l!1
Cr'

BOO TSS Auaride Phosphate er" Loading, Uladlng
BOD loading TSS Loldlng "F.luoride Loading PhosphIte Loading TotellC,' Totel'C, loading C," mglL er" mglL MonlhlyAvg. ,DlilyMox

Date rngIL kgIdoy mgll ligidoy mgIL kgidoy mgll kgIdoy mgll kgIday DallyAvg. ManlhlyAvg. kg kg

4 1.5 5.28 1.3 4;6 8:8 '23,9 0,,157 0.550 0.0005 0:0018 0:000 0:000 0.000 0:000
,11 5:0 13:6 1.8 U ,7.1 19.3 ,0.149 0.410 0;0005 0.0014 0:000 0.000 0.000 0:0,00
18 1.5, 5.0 1.9 6.4 7.7 25.7 0.368 1.230 0.0005 0.0017 '0.000 0,000 0.000 0.000
23 5.0' 16.5 0:7 2;3 7,1' 23.5 0.074 0.240 0.0005 0.0016 0:000 0.000 0.000 0:000

(0.01):DAlLY fLOW'S (001)'Turbidity, Dally ,Avg (001)i!H ~llyAvg

Pay Iii' ~y !l!T1,J'~ DaY p~

1 '3838 1 4;8 ,1 8.2
2 3403 2 4.8 2 8:2
3 3407 3 4.3 3 7:9
4 3517 4 3.5 4 7.9
5 3331 5 4:6 5 7:8
6 3403 ~ 4.7 6 7~

7 3266 7 5,1 7 7.7
8 33n '8 6.,1 8 8.0

9 3104 9 4,3 9 8.0
10 ',3328 10 3.2 ,10 7.7
11 2729 1'1 4:1 11 7.8
12 2998 12 4;6 12 7~

13 3426 13 3.3 13 8.0
14 '3100 14 3.7 14 7.6
15 3138 15 3;6 15 7.8
16 3354 16 4.0 16 7:6
17 3282 1'7 3.4 1'7 7.7
18 3343 ;8 3.3 18 7:9
19 3426 19 3,8 ,19 8:1
20 3293 20 '4.6 20 7:8
21 3339 21 4.4 21 7.4
22 3222 22 3.5 22 7.8
23 3293 23 U 23 7.7
24 3373 24 3.9 24 8.0
25 3346 25 3.5 25 8;1
26 3297 26 3:9 26 7.8
27 3445 27 4.5 27 7.8
28 3437 28 4,1 :iil 7.9
29 3282 29 3.9 29 7:5
30 3229 30 4.3 30 7;8

Tote': 99149

(!I02)DAI!,Y'Fl.9WS

~y M'

1 572
2 375
3 556
4 314
5 662
6 738
7 102
8 307

9 572
10 553
11 545
12 265
13 485
14 254
15 626
18 261
17 583
18 273
19 356,
20 299
21 265

22 443,
23 303
24 299
25 424
26 178
27 223
28 485
29 212
30 511

Totel: 12042

Oulfall tI 002 l<1IJ1falitlO03

C~F"'" "~,",,,"
Available Available
DailyMox MonlhlyAvg.

Phasphate,mglL mglL mgI!,

0,099 0:000 0.000
0,_ 0.000 0.000
0:319 0.000 0.000
0.101' 0:000 0.000

NAMI!m1'LI~.AL UICU'nVI'
DI'FICEA

Tam Mceue
""DORPRINTED

503':i43-2020

SCOEPA00029311



SUPPLEMENTAL DATA

Siltronic Corporation, Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210.3676

Permit Number: 101128
Dec-04 Discharge Data

Outf~II" 001

Cr
BOO TSS Fluoride Phosphate Cr+l Loading Loliding

'BOD boliding TSS la.dlng Fluoride laading Phospha" boading Total'C, TOtal'Cr la~dil'!g Cr" mglb Cr+l mglL MonlhlyAvg. OailyMl!X
Date mglL kgIday m~ kgIdiy mglb kgIday mgII kgIday mgl\, kglday DaiIyAvg. Monthly,Avg. kg kg

2 5:0 16.24 1.5 4.9 6.9 22.2 0:070 0.230 0.0005 0.0016 0:000 0.000 0.000 0.000
9 4:0 13.7 2.7 912 U 23.5 0,073 0.250 0.0005 0:0017 0.000 0.000 '0,000 0.000,
16 1.5 5.2 0:6' 2:8 7,6 26.4 0.07.8 :0.270 0.0005 0.001-7 0.000 0,000' 0,000 0,000'

22 3;0 8.3 1.7 4.7 5:8 15.8 0:122 0.340 O:ooQ5 0.0014 0:000 '0.000 0;000 0.000
,30 4,0 12.8 1.2 3,9 8.7 2M 0.097 0.310 0,0005 0.0016 0.000 '0.000 ,0:000 0.0,0,0

(0!I1JTlirbidly Pal!y AVjj (llC!1) pH'lI,IllyAvg (002)'OAILYFLOWS Outfall,' 002 OUllali , 003

Day
1,
2
3
4
5
6
7
8

9
10
1·1
12
13
14
15
16
17
18
19
20
21
22
23
24,

25
26
27
28
'29

30
31

TolaI:

Tom McCue
TYNDOAPRIN1"ED

3256
3248
3483
3389
3112
3267
3437
3490

3418
2987
3328
3066
3161
3399
3384
3494

3498
3456
35,13
3483
2nl,
3381
3312
3180
3127
3282
3229
3509
3210

3,937,0

103131

Day

1
2
3
4
5
6
7
8

9
,10

11
,12

13
,14

15
16
17
,18
,19

20
2,1

22
23
24
25
28
27
28
29
30
31,

NTU'a

5.0
4.2
3.8
4.9
4.9
4.7

4.6

4.5
4.5
2.9
1.0
1.7
3.2
1.8
2.1
2.6
2.7

4.4
3.7

3.7
4.8
4.9
4.0
3.3
4.6
4.0
3.0
2.9

Day

1
2
3
4
5
8.,
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
28
27
28
29
30
31

pH

7.6

7.9

7:9
8.0
8:0
8:~

7.9
8.1
7.8
8.1
8.0
8.2
7.5
8:1
7.7
7.7
7:7
7.9

7.5
8.0
8.1
8.4
8.4
8.1
7.9

8.2

Day

1
2
3
4
5
6
7
8,

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

170·
492
220
712
72
594
1362

538
439
683
375'

579
1-74
500
278
481
254
685
284
591
268,
628
1635
310
162
269
2'1,8
264
91
125

~,23.4

1~781

Phoiphata,mgIL

0.165
Ol141
0.103
0.134
0,09

C~,Fraa

~vailable Daily
M8X~

0:000
0.000'
0,000
0.000
0.000

'CI,:Free
Avellable

MonthlyAvg.

m~

0:000
0:000
0;000

0.000
0.000

5Q3,243'2020

scoEPA00029312



,SUJI'PLEMENTAL DATA

Siltronic Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210.3$7$

Permit Number: 101128
Jan-05 Discharge Data

OUlfIlltlOOl

Cr Cr
BOD TSS F.luaride Phosphate Loading Loading

BOO Loading TSS ·Loading Ruorii::le loading ·Phosphate loading TolalCr Total Cr l~ding er" n9L Cr" n9L MonthlyAvg. Daily Max
Dale mgll kgldll)' n9L kgldll)' ITJl!IL kglday mgII kgldliy n9L kglday Dail\'·Avg. MonthlyAvg, kg kg

6 4:0 12.70 1.6 .5.1 0.0 20.5: 0.246 0:780 0.00D5 0:0016 ·0,000 0:00,0 0.000 .D.OOO
13 5.0 16:9· 1.7 5.7 0.0 27:3 0.092 0.310 0·OD05 0.001-7 0.000 O,ODD O.ODD O.DOD
20 ".5. 4.8· 2:3 7,4 0:0 28.4 0.154 0.500 OiOOD5 0.0016 0.000. OJlPD O.ODD O.ODD
27 5:0 nO 2.4 8.2 0.0 29.8. 0.129 0.44D 0.DDD5 0.001-7 MOO 0.000. 0.000 0,000

(O,Oll:DA!I;Y FLOWS ·(OOnT~dityDsIIy Avg 0011.pH'Dslly Avg (D021~LY . .uwS ~.lltl002 ~alltl·003

CI2 Frae CI2 Frae
AVeilable A.eilable
DsliyMax MonthlyAvg.

Oay M3 Dsy "fTU'. Dsy pH Dsy M3 Phosphate,mgll "'!I'L ITJl!IL
I .38.19 r 2.7 I U I 223 0.304 O.ODD O.ODD
2 3D86 2 3,5 2 8:2 2 481 '0.144 0.000 O.ODD
3 3214 3· 3:8 3 7.8 3 227 0:147 .O.ODD 0;000
4 3206 4 3,3 4 8.2 4 51,. Do140 O:ODD O.ODD
5 2710 5 3.2 5 7.9 5 42
6 '3176 8 5.4 6 8.0 8 201
7 3248 7 3.2 7 8.1 7 B7
8 3123 6 2.8 8 8.4 8 7!l
9 3585 9 3.5 9 8.1 g 337
10 3233 10 3;2 10 7.8 10 344
II 3271 11 3.7 11 7;8 1·1 341
12 3271 12 3.6 12 8.2 12 341
13 3373 13 ·2.7 13 7.9 13 242

14 3876 14 3.5 14 7:8 14 927
15 3252 15 4.5 15 7.5 ·15 257

18 2941 16 3.3 16 7.8 16 223

1-7 3237 1-7 5.2 1-7 8.0 1-7 598

·18 3081 18 4,8 18 8.3 18 .167
19· 3161 19 4'; 19 8.2 19 10.2

20 3229 2D 5.1 20 7.9 20 723
21 3381 21 5,2 21 7:7 2·1 507.

22 3331 22 6.0. 22 8.0 22 674

23 343D 23 5.li 23 7.9 23 482
24 3891 24 4.1 24· 7.8 24 246

25 2647 25 M 25 7.9 25 53

26 3358 26 4.8 26 7.7 26 375

27 3399 27 4.6 27 7,9 27 447

28 3309 28 4.8 28 7.9 28 295

29 3498 29 4.8 29 8:2 29 57

30 3142 30 5.1 3D 7.9 30 197

31 3309 31 4.9 31 7.9 31 685

Total: 101387 Total: 10448

IIAII!IMl.I:PRINCINL~
I CER1I"Y t.ICI!R P!NALTY oi lAw THAT IHA\t!:PllU6rw.L.y !XNIiteANDiM FAMIJM. VWTH

~
-~ OOTEr)XJn

T~

0FFlCEIl =-~::m,::,.:.::o==~me::= '" r-:1hnIJ-c
TomMcCue INI'OAMATJQN.·'J1ilUE.ACCURATI!NID~ I.wAWMeTHATlHEREME~

.503-243-2020Pl!fW.TlI!SPaRSlaIT.fNI 'ALSElrfRlilMAnCiN.1NCi..uI::lNJ 'i'He: PaSlliuTvaP I'NI!!MD
TYPIIDOII~NTm ~.I!i!,.u..s.c.'tDD'lANDl3u.1.c. •.13t•.r..-.""'__"""'""

.~~~~.........up .. ,IOJlDO....~........--......................I~
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,SUPPLEMENTALDATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101'128
Feb-CI5 Discharge Data

~a11111001

Gr Cr
SOI:l TSS TSS Ruaride Phosphele croll ~ing Loeding

SOI:l Loeding LoecIing Fluoride Loeding Phosphate Loeding TotelGr T_Gr loeding mgIL I:laIIy cr" mgIL MonthlyAvg. I:leUy,Max
[)ale mgIL kgIdey mgIL kglday mgIL kgIday mgll kgIdey mgIL kgIdey Avg. MonthlyAvg. kg kg

3 6.0 19.31 30.4 97.6 9:6 31.6 0.105 0:340 0:0005 0.0016 0.000 0:000 O:OQO 0.000
10 5.0 1,6:6 1.3 4:3 6.4 27.6 0.078 0:280 0,0005 0,0017 0,000 0,000 0.000 0,000
17 1.5 5:7 0:7 2.7 7:3, 28:1 0:072 0.280 0,0005 0.0019 0.000 0]000 0.000 0,000
24 4:0 13:5 2.3 7.7 8:1 27.3 0.157 Q.530 0:0005 0.0017 0·900 0,000 0.000 0,000

lOO1HIAl!-Y'f!'OW'S 1l'Turbldlty~Uy lOOUpH P~lly Avg

~y M~ Q~ N,Wa oay I!H
1 3381 1 ~ 1 7.8
2 3540 2 --#- 2 7.9
3 3218 3 --M- 3 7:8
4 3819 4

~ 4 8.1
5 3398 5 4 5 ar
6 3282 6 ~ 6 6,1
7 3305 7 --¥- 7 6..1
6 3278 6 6:0 8 7:5'

9 3422 9 """"ii'3 9 7.5
10

-i-=-
10 7.810 3324 ~11 3275 11

~
11 '1:8

12 3407 12 ....g.. 12 7:9
13 3172 13 8.2 13 7.7
14 3328 14 ""iT 14 7.7
15 3326 15 ~ 15 6.1

~
16 2975 16 4 16 7.8
17 3623 17 ....g. 17 7.7
16 3354 18

~ 18 7.6
19 2922 19 --¥- 19 7.9
20 3471 20 ....g.. 20 8.0
21 3309 21

~
21 7:.8

22 3233 22 ....g.. 22 7,8
23 3021 23 ,4 23 8.1
24 3389 24 ~ 24 7.7
25 3464 25 ~ 25 8.0
26 3112 26 ~ 28 7.7
27 3389 27 ....g.. 27 7.7
28 3282 28 6.3 28 8.0

Total: 92978

lOO2),DAII,.Y FLOWl?

D~ M'
1 174
2 553
3 220
4 344
5 250
6 397
7 ,64
8 231
9 110,
10 212
11 303
12 178
13 424
14 208
15 299
16 238
17 310
16 231
19 352
20 212
21 383
22 328
23 492
24 204
25 333
26 269
27 322
;2@ ~

T'!filJ: ~

Oiitfall .002 't'luIfall,. 003

C1z- ""_
Available Aveilatile
I:laIIyMax MonthlyAvg.

Phosphete,mglL mgIL mgIL
0:10,9 0.000 0.000
0.071 0.000 O!OOO
0.163 0.000 0.000
0.100 0.000, 0:000

J
NAM&ITI1l.EPAlNCPAL EXECUI1VE FAIIIUAR WITH THE INFORIIAnotIauBIIITTED HEREIN:AND BMEDON MY'11IQU11lY lip UA,.oJ!.~

OATE T........

OFFICER
:=~=~~~~IBO:~:':::"TEAND I.. gf'lKI0 711~ 1.4..n,' ....

Tom McCue COMPLeTE. I'AMAWARE THAT THEREAREIICINIACANT P.ENALTIEB FOR BU8MI1TING III.Y1ftAr 503'243-2020
TVPEOORPRINTED

f1'~E ~NFORMATION.I~DlNG·THE POIaIBlUT"t OF FINEANDIMPRIBONMI!HT. SEE
.IG~ =ORPIU~exr~1. u.s.c.11Dln'AND3:I u.a.c.~1311.r..-... ....__~...,.....nn......

scoEPA00029314



SUPPLEMENTAL DATA

Siltroilic Corporation Site ID 93450
7200 NW Front Avenue
Portland. Oregon 97210-3676

Permit Number: 101128
Mar-DS Discharge Data

Outfall" 001

Cr
BOD TSS F.luoride Ph••phllle Total C, C," Loading Loading

BOD ~ng TSS Loading F.1uaride Loading Phaaphate Loading Total C, Loading C," mgIl, er" mgIL Monll1lyAvg. DallyMax
Date mgIL kgld8y mgll. kglday mgll. kglday ,mgll ,kglday mgll. kglilay DaIIyAvg. MontlllyAvg. kg kg

3 4.0: 12,36 1.6 4.9 7.5 23.2 0.109 0.337 0.0005 0.0015 0.000 0.000 0.000 0:000
10 4.0 13,0 2,4 7.8 8.8 22.1 0,,158 0,514 0:001 0.0033 0:000 0,000 0.000 0,000

1,7 1.5 4.3 1'.6 4.8 8.8 19.7 0.,154 0.44,1 0.0005 0.0014 0.000 0,000 0.000 0.000
24 3,0 8.7 2.2 8.4 6.5 ,18,8 0.110 0,319 0.0005 0.0015 0,000 0.000 0'000 0'000
31 5.0 16c2 0.5 1.6' 8.1 26.2 0.104 0.336 '0.0005 0.0018 0,000 '0.000 0,000 0,000

(001) DAlLY'FLOWS (0011Tur1>idilyDally Avg (OO1I·pH:DaIIy Avg

[lay M~ ,Day .!'!W'a Day .pH

1 3282 1 3.8 r '8iO

2 2883 2 3.3 2 8.0
3, 3088 3 3.6 3 7.5
4 3346 4 3.8 4 7.6
5 2872 5 4.0 5 8.0
6 3206 8 3.5 6 8.1
7 3097 7 3.8 7 8.2
8, 3358 8 3,~ 8 8.Q

8 3142 8 4.5 9 7.8
10 3252 10 •. 0 10 7.8
11 3172 11 3,5 11 7.6
12 3280 12 4.0 12 7,4

13 3002 13 3.3 13 7.7
14 3267 14 2.4 ,14 rr
15 3093 15 3.4 15 7.7
18 3248 16 3.7 16 7.9
-17 2862 1-7 4.3 -17 7:8
18 3180 18 5:4 18 8.0
18 3131 19 5.0 19 8,1

20 3222 20 4.0 20 7.8
2'1 3479 21 4.3 21 8.2
22 3214 22 4:0 22 7.7

2~ 3195 23 4.7 23 8.2
24 2904 24 4.0 24 7.7
25 ,3346 25 4.1 25 8.3
26 3252 26 3.8 28 8.1
27 3331 27 4.0 27 7.9
28 3328 28 3,1 28 8.2
29 3430 29 3.2 29 8.0
30 3312 30 3.3 30 7.8
31 32~~ 31 4.0 31 ~.O

TOll!I: 99217

Tom McCue
TYPeD DR I"RINTI!D

(002) DAllY FLOWS 'Outfall" 002 utlall "'003

CJz'Free CJi Free
Available Available
Daily'Ma. ,Monll1ly,Avg,

D~y M' Phoophllle·mgIL moll mgll.

r 38 0:138 ,0:000 0.000
2 273 0.15 0.000 0.000
3 288 O:asg 0:000 0.000
4 254 0.230 0.000 0.000
5 102 0.134 0.000 0,000
6 231
7 42
8 250

9 88
10 85
11 -174
12 1-74
13 121
14' 106
15 110
16 144
1.7 148
18 212
18 .84
20 2,12

21 79
22 182
23 102
24 170
25 132
26 148
27 95,
28 189
28 72
30 212
~1 1~7

'Teilal: 48!l4

OA~OJ

T_
'L 503-0243-2020
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SUPPLEMENTAL DATA.,

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland; Oregon 97210-3676

Permit Number: 101128
AproOS Discharge Data

Oullall'OOl

C,
BOD TS5 TSS Fluoride Phosphate Cr" loading l:.oading

BOD loading Loodlng Fluoride Loading Phospha" Laedlng Total·Cr Total'C, loading Cr" mgtL Cr" ing/l ManlliIyAvg. DoilyMax
Dote mgIl kgIiIay mgll kgldoy mg/l kgldoy mgll kg/dey mgll kg/dey DIiIyAvg. ManlhIyAvg, kg kg

7 5.0 18:81 u 5.8 7.3 27.2 MOl 0,380 0.001 0,0037 O.ODO O:DOD MOD MOO
H 4iO 12.1 2:0 6.1 7.4 22.3 0.1'17 0.350 0.002 0,0061 0,000 MOO 0.000 0,000
21 3;0 8:3 1.8 5.0 10:8 29.9 0.056 0.160 O.ODDS 0,0014 O.DOD 0.000 0,000 0,000
26 4.0 13.1 '1.8 5,7 10,6 3!1.8 0.129 0.420 0.0005 0.0016 0.000 0.000 0.000 0,000

(OOlIDAI,LY A;OW'!l OIl T~tbldllY D~ly " (0,01I ~H Doily AVg

D!ay M! i;Il!y .NlV'. ~y pH

1 2904 1 ~
1 8:2

2 3142 2 ....g... 2 a;o
3 3127 3

~ 3 8.,1
4 3134 ,4 I'-#- 4 7,8
5 2843 5 ~ 5 7:8
6 3169 6 r-#- 6 ,8.0
7 372,1 7

~
7' 8.,1

8 3309 8 ....g.. 8 7:9

9 2991 9 2:2 9 7.7
10 3169' 10 '2'8 10 7.8
1.1 3150 11 --===- 11 8.1...g...
12 2885 12 -#- ,12 7.9
13 3373 13 r-#- 13 8:3
14 3028 14

~ 14 7.8
,IS 3044 15 ~ 15 7.6
16 2938 16 r-#- 18 8.3
1'7 2919 17 r-#- 17 8.0
18 3112 18 r-#- 18 8.2
19 3293 19

~
19 8:3

~O 2692 20 r-#- 20 8.2
21 2nl 21 ~

2,1 8.1
22 3362 22

~ 22 r.s
23 3468 23 ~

23 7.5
24 3888 24 ~ 24 8.0
25 3487 25 ~ 25 8.3
26 347,1 26

~
26 8.0

27 3536, 27
~

27 7.7
28 3282 28 ~ 28 7.8
29 3509 29 r-U- 29 8:0
30 3~ ~ 2.5 30 8.0

Total: 962~

(002) DAJLY'~S

Dey M'
1 136
2 242
3 78
4 182
5 15
6, 303
7 49
8 22D
9 87
10 201
,II 53
12 250
13 68
14 79
15 242
16 257
17 53
18 273
,19 83
20 212
21 34
22 250
23 204
24 42
25 125
26 136,
27 38
28 299
29 42

3D 250
Tatel: 4501

O!dfall"D02 Ulfilll:"OO3

Clof.... CIoF....
Avlilable Available
DliIyMax ManihlyAvg.

Phosphate mgll m~l mgll

0.176 0.000 0.000
0,344 O.ODD 0.000'
0.144 O,DOD 0:000
0.756 O.ODD O.ODD

'"\

JlAMIITITU PfUNC.AL EXECUTM!

;:=~=;::=:;=J:::.~~:=~~f·.V,.,. A, .-.1 ....v ..", T..................
YurN ~JU... 1\\..', 1('Z-8'(cniEUEVE.THI!IUlMlTTED IFClRUATIDN• TRUe.ACCURATE ANDCCMPLEI'I!. lAM

Tam McCue AWARt!,THATTHEREMEI-..:.wrPl!NM.nuPORSUINTTJrKIIW..II 503-243-2020
IlIFORMATIDN.afCWDINGntl! POIICanYOP'I'JNI!Nfl) N..-aNMI!NT. lEI! " u.s.c.

TYPEDOR PIUtInD I ,ail, ANDDU.I.c.i 131,,(P..II.~"""""""""""""IIP .. 1to.aaa --r:~PR~~
R ORAUTHORIZeD M!NT

V
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~

.SUPPLEMENTAL DATA

Siltronic Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Ml!y-DS Discharge Data

..

Outfall.' 001

Cr
BOD TSS TSS Fluoride PhosphIte Cr" LOlding LOlding

Bob Lolding LoIding Auoiide loecIng PhoSphate (,oecling Totili,Cr Totill'Cr (,oeding Cr'" mgIL Cr." mglL Monthly'Avg. OlilyMIX
D~te ",gil kg/!IilY mgIL kg/dly mgIL kg/dIy mgll kg/dly mgIL kg/dily DlilyAvg. MonthlyAvg. kg kg

S 4;0 13.10 0,8 2.8 8,1' 2&:5. 0.241' 0.790 O.OOOS· 0;0018 O:ODD O.ODD O.ODO O,OOD

12 5·0 18.0 0,3 1.0 .8:7 27;8 0.082 0:26D O,ODI 0.DD32 O,ODD O,DDO o,aaa O.DOD

19 4.0 12;9 0:7 2.2 8,0 25,7 0;D85 0.270 O,ODD5 0.0016 O,ODD O:DOO O.ODD. O.OD.O

28 '5.0 18.2 ·1.5 4.8 8;0 25;9 0.106 Oi34Q ·0.DDD5 O,OD16 OiODD O:ODD O.ODD· O.ODO

1Dl111~LYF~ 01) TIi!'!ii~ilY ~i!y lOOII~plfDaily Avg

~y M' ~y ·NTU'.. Qay p!I

1 3093 1 ~ 1 7.8

2 34'11 2 r-#- 2 .8.1

3 .3085 3 4 3 7.8

4 3172 4 --¥!- 4 8.1

5 3275 5 4 5 '8.0

6 ~44 6 ~
6 7,8

7 3146 7 ~ 7 .8.1
8 3059 8 4 8 7;6

9 3623 9 4 9 8.1

10 3498 10 ,..#.., 10 8.2

1·1 3714 1,1 ..44- 11 7.8

·12 3191 12 -#- 12 8.2

13 3415 13 -4 13 8.2

14 3505 14 4 ·14 8,3

·15 3293 15 4 15 8.3

16 3.172 16 ~ ·16 7.9

17 3244 17 -#- 17 8.1

18 3365 18 -#- 18 M
19 3214 19 ~ 19 8.1

20 3377 2D -4 20 8.3

21 3263 21 2:Z... 21 '7.9

22 3252 22 ....g.. 22 8.2

23 3373 23 ~ 23 8.1

24 3290 24 ....;:!1... 24 8..1

25 3D36 25 4 25 7.9

26 3233 28 ...g.. 28 7:8
27 3010 27 4 27 7.7

28 3206 28 ~ 28 8.1

29 3059 29 ....g... 29 8:0·

3D 3248 30 ~ 3D 8.1
31 3479 31 2,5 31 ~•.1

To",: 101576

Tom"McCue
TW'I!DOIl MINTED

(0021 DAILYFLOWS

1 38
2 .254
3 148
4 57
5 146
6 223
7 178
8 280
9 151
10 182
11 291
12 57
13 242
14 42
1.5 257
16 57
1'1 276
18 53,

19 337
20 57
21 235
22 125'
23 204.
24 83
25 148
28 189
27 178
28 93
29 98
3D 329
31 45

c;lutfall.' OD2

Phoaphate,mgIL .

0.255
0.104

ulfall'093

ClzFree
Aveilable
boilyMax

mgIL

C~,Free

Available
MonthlyAvg.
m~

O.DDOO;ODD
0.000 0.000

0.000O.ODD
D.DOOD.DOO

503'243-2020

scoEPA00029317



S~PPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Oregon 97~10-3676

Permit Numller: 101128
Jun-QS Discharge Data

0utfa11ll(101

Cr cr
BOD TSS Auoride Phosphate Cr+t Loading Loading

BOD Loading TSS Loading Fluoride l.oeding Phosphate Loading Tolal,Cr Total Cr, Loading ,mglL Deily Cr·' mgIL 'MonthlyAV9. Dally,Mex
Dete mgIL kgldey mglL kgldey mgl\. kgldey nigII kgiday mglL kgfday Avg, MontlilyAvg. kg kg

2 ao 9,34 2.3 7.2 as 2111 0.085 0.280 0.0005 0.0016 0.000 0.000 0,000 0.000
9 3.0 10:2 1.5 5:1 7.1 2,4.1 0,109 0.370 0.0005 0.0017 0.000 0;000 0.000 0:000
16 ,1~5 5.1 er 2.,4 a9 23.5 0.066 0.220 0.0005 0.0017 0.000 0;000 0·000 0.000
23 ,4.0 1,4.1 1.3 ,4.6 6.,4 22;6 0.22,4 0:790 0;003 0.0106 0.0.00 0,000 0:000 0.000
30 5;0 16.~ 1.9 6'3 5,3 17.3 0:16,4 0.610 O!!lO2 '0.0066 0.000 0:000 0.000 0:000

(~1)DAI!,.Y FLOW'S •(!lO1.! Turbidily'DilI!y'A'1lI (OO1lpHDililY'Ava (!102)ll,'\IlY FLQWS' Outfaili#O~ ulfail 11003
C1zFree CI,..Free
Available Available
DailyMax MonUiIy Avg.

~y M" PaY NTU',~ I;)l!y' pH pay M' Phosphate,mgIL mgIL mgIL

1 3577 1 2.11 1 7.7 1 235 0.12 0,000 0.000
2 3112 2 2.7 2 6.1 :2 ,42 0:ll.l!3 0:000 O.llOQ
3 3271 3 ,3.6 3 7.7 3 34,4 0,Q5,4 0.000 0.000
II 3490 ,4 2.7 ,4 7:5 ,4 2Q,4 0.109 0,000 0.000
5 3178 5 a7 5 6.2 5 269 0;307 0;000 0:000
6 321,4 6 3.7 6 6.3 6 95
7 2911 7 ,4.5 7 6.2 7 ,42
8 3550 8 4;3 8 7.9 8 303
9 3399 9 3.3 9 8.0 9 199
10 3422 10 3.4, 10 8.0 10 216
1,1 3301 11 2.6 11 7.9 11 125
12 3252 12 2;5 12 7.7 12 212
13 3138 ,13 3.4 13 8.1 13· 49
14 3377 14 2.4 14 7.6 14 291
15 3259 15 2.8 15 7.8 15 257
16 3403 16 1.7 16 7:9 16 117
17 3502 17 2.1 17 8.2 17 ,42,4
18 31,42 18 2:8 18 8.1 18 746
19 31Q,4 19 2.7 19 7:3 19 693
20 3456 20 3.1 20 7;8 20 79
21 3426 21 3.3 21 7.9 21 655
22 3358 22 3,.1' 22 7.8 22 965
23' 3538 23 '3,7 23 8.0 23 909
24 3271 24 3.1 24 ao 24 575,
25 3278 25 1.7 25 7.9 25 746
26 3335 26 2.3 26 7.9 26 814
27 3286 27 1.9 27 7.9 27 810
28 3119 28 2:2 28 8.1 28 553
29 3467 29 1,5 29 8;1 29 788
30 3293 30 1.4 30 7:9 30 488

Total: 99447 Total: 12216

NAMIimTLi PRINCIPAL EXECUTIVE WITHTHEINFORIMTIONSUIUlTTED HEREIN:ANQ MHO ONMYINQUIRYOF THOlE J, ,A" Po') ""'" T......

OFl'ICER INDIVIDUALS ....EDlATELVR!8PONIIBLE FOIl OBTAINING THEIHFORMATION••IBEUEVE THE

n'l~ ~\.ti~,,-. 8{:J;K!07Tom Mccue
8U~~ INI'ORUA"('IOH 18TRUE.ACCURATEANDCClttFLETE. I AMAWAItE1'HA.tTHERE .

503-243-2020ARESIGNIFICANT P!NALTIES FORBUBMlmNG FALSI! INFORMATION.INCWDlNG THE
POISIBIUTV~ FINEAND"RI8ONMENT. lEE,i U.I.c. 11001 AND:DU.Lc. f 1311. ,n- '"''n'PEDco-..a ,.......____......rNJ~....... 1D11a.aao........... IrnprIIonmn...... '7~~:'===

SCOEPA00029318



SdpPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front.Avilnue
Portland, Oregon 97210-3676

Pennit Number: 101128
Jul4lS Discharge Data

Oulflllll001

Cr'
BOO TSS Fluoride Phosphite C," loediilg Loeding

BOO loIdIng TSS loediilg Fluoride loading PhoSphite loading Total Cr TcitalCr lolding Cr"mgIL C," mglL MonIhIyA"ll' OailyM.x
011. mgIL kgIdly mgIL kgId1y mgIL kgId1y mgll kgIdey mgIL kgId1y olllyAvg. MonthlyAvg. kg kg

7 4:0 13.89 1.6 5'6 4·8 16:8 0.115 0:399 0.001 0;0035 0.000 0:000 0,000 0.000
13· 4.0 10 1.7 62 7.6 27A 0.125 0.452 0.002 0.0072 0.000 0.000 0.000 0,000
21 5:0 16.4 0.8 2.6 8,9 22.6 0.045 0.148 0:001 0:0033 0:000 0.000 0.000 0'000
28 4,0 13.4 1.5 5.0 7:6. ·25.5 0:085 0.285 0.001 0.0034 0,000 0.000 ·0.0.00 0.000

Oulfall II 002 ,,-lflll·U03
C~ Free eli·Free
Available Available
OIilyMex MonthlyAvg.

Phosphele,mgIL mgIL mgll

0.282 0.000 0.000.
0.25 0.000 0.000·

0.143 0.000 0,000
0.097 0.000 0.000

(OO~) DAlI,YFLOW'!! (9@1) T,,-rbi~ity ~lIyAiIg (001) ~H OIllyAvg (0@2) DAILY FLOWS

.00y M' Diy NWs OIy pH OIy. Iii'
1 3411 1 2:4 ·1 8.2 1 132
2 3392 2 2:2 2 , 7:7 2 307
3 3422 3 ·1.5 3 8.0 3 .138
4 3389 4 2,2 4 8.0 4 117
5 3180 5 1.5 5 8.1 5 95
6 3452 6 1.4 6 8.0 6 170
7 3471 7 1.6 7 7.4 ·7 178
8 3399 8 ·108 8 7Jl 8 220
9 3282 9 1.7 9 8.0 9 178
10 3887 10 1.9 10 8.1 10 121
11 3358 ." 2.2 11 8.1 11 121
12 3411 12 2.1 12 7:8 12 163
13 3819 13 2,3 13 8.0 13 57
14 3396 14 2.8 14 .7.9 14· 151
·15 3358 15 32 15 7.7 15 114
16 ·3475 16 2.6 16 7.8 16 91
17 3399· 17 2.7 17 7.8 H 182
18 3358· 18 2.7 18 .7,9 18 151
19 3392 19 2:3 19 7.7 19 129
20 3358 20 1.8 20 8.1 20 114
21 3282 21 3.0 2·1 7.9 21 182
22 3142 22 3.3 22 7.9 22 114
23 3452 23 2:8 23 7.9 23 140
24 3509 24 1.4 ·24 7.6 24 140
25 3403 25 1.7 25 7.8 25 121
26 3385 26 201 26 7.5 26 87
27 3434 27 2.6 27 8.0 27 170
28 .3350 28 1.6 28 ·8.0 28 371
29 3586 29 1.5 29 7:9 29 138
30 3244 30 22 30 8.0 30 117
31 3521 31 4.2 31 7.7 31 138

Teilal: 105460 T~: 4641

IIAMEITI1'LI! PRlNCPAL lDCUTIVe rC:eRTPYUNDl!RPElW.nOl'LAWTHATIHAV!PeRlotW.LYEXllMlrilI!DMD~..AMi.lMMTH·

))~ .r~~ DAg.ftX{cn
~1Ii.

OIPlCU TIEINFClRMATIDN SUIMm'!D I1I!R!lN:NfIJ IAIIDON MYINQUIRY01TH01e INDMxMu
IMMI!DIATeLY,RI!8PONsBLI! ;a."oITAINIING THI NlDRMAnc:iN..,BELEVE THE8U8M1T'T1!D

Tam McCue NIORMAlION. TRUE.ACCURA'rEMDCOMPLI!'TE•• IM IINNt2 THATTHI!R! ME SICINFlCANT
~0lJV't

J).. ..
503'-243-2020PErw.lI!ll"QR IU8MITTINQ PALS! INRlRMATION,IICWDINCI Ttl! POISIIIJ1'V OF "'E AND

TYPEDOR PRlNTI!D .....IIONIa!NT. 1!1!1,U".c. I 100tAND33U...c.1 1311;"""''''''''''''''''''""

''''=''J: ~exr=1ncIud. __ up ...,D_....,............ ..........-I....................,..,..)
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,SUPPLEMENTAL DATA

Siltronic Corporation Site ID 934S0
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
AugoOS Discharge Data

0utI8I1 II 001

et ct"
BOD TS5 Auaride Pliosph8le Cr·' loeding Loading

BOD Loedlng TSS loading Auoride loading Phosphele loedlng TCllaICr fatal Cr I.oedIng mgIL Deily Cr·· mglL Monthly,Avg. DeIlyMax
Date mgIL kglday Illg/L ,kglday ingIL kglday mgll kglday mgIL kglday Avg. MonthlyAvg, kg kg

4 5.0 18:47 1.7 6.3 7.6 28.1 0;097 p.358 0.001 0,0037 0.000 Q.OOO 0.000 0.000
11 4.0 14.3 3.3 11,8 7.4 28.4 0.095 0.336 0.0005 0.0018 O.!JOQ Q,ooo O;llQQ 0.000
18 4:0 15,1 2.2 8.3 7.2 27:2 0:145 0.&48 0.0lI05 0:001,9 0.000 0:000 0:9QO 0.000
25 3:0 10.4 1·8 5.5 5.2 17.9 0.104 0.360 0.0005 0.0017 0.000 0.000 0,000 0.000

'(QQ1) DAII,.Y'FJ;.9'iV'S (O~nTui1!i!fitY'~IIYAvg (001) pH l1@J1Y ",vg

Day M' ~y I\lTU's Day p'H

1 3808 1 2.9 1 ,7.8
2 3547 2 2.6 2 8.2
3 34&4 3 3.2 3 7.7
4 3695 4 3.6 4 7.8
5 3384 5 4.6 5 7.8

6 3706 6 3.4 6 7.7
7 3767 7 4.0 7 7.9
6 3604 8 3.2, 8 7,5
Ii 3547' 9 4.2 9 7.4
10 3759 10 3.8 10 7.9
1.1 3570 1.1 3.4 11 7,8
12 3805 12 3.1 12 7.6
13 3710 13 2.3 13 7.5
14 3441 14 3.1 14 7.6
15 3475 15 4.9 15 7.9
16 3475 16 3.3 16 7.9
17 3430 17 2.9 17 7.6
18 3763 18 3.5 18 7.7
19 3566 19 3.3 19 7.7
20 3361 20 4.6 20 7.9
21 3585 21 3.1 21 7:9
22 3324 22 2.5 22 7.5
23 3392 23 2.5 23 7.6
24 3815 24 3.0 24 7.5
25 3460 25 2.3 25 7.6
28 3815 28 1.9 28 8.2
27 3399 27 2.1 27 7.6
28 3430 28 3.1 28 7.8
29 3854 29 3.1 29 8.0
30 3702 30 2.2 30 7:9
31 3373 31 2.5 ~1 &:2

TOlliJ; 110476

(QQ~ DAIlY Fl:.OW'S

~Y M'
,1 163
2 87
3 140
4 88
5 178
6 138
7 117
8 '125
9 132
10 79
11 216
12 91
13 140
14 72
15 159
16 72
17 9.1
18 110
19 114
20 117
21 148
22 117
23 136
24 106
25 85
26 201
27 76
28 91
29 155
30 106
31 121

Tc;ltaI: 3749

Oulfall!lI~' utrall II 003
\;1,FIlHl '0, Free

Avallable Available
DaiIyMai< MonthlyAvg.

Phosphele,mgIL mgIL mgIL
0.,107 0:000 0.000
0.125 0;000 0.000
0.21 0.000 0,000

0.191 0.000 0,000

• •
NAMEmTL.I: ~"'AL EXECUTIVE

ICERTIFY.UNDERPENALTYQII' LAWTHATI HAVEPER80NALLViXAIIINiDAND AMFAMILIAR IJ/., 16~~ \
DATE

T__

OFPlCER WITHTHEINFORMATION SUBMITTEDHEREIN:AND1MED0N fI'I INQUIRY OFTHOsE rfuto)iNDMDUAL8IMMEDIATELY RESPClN8laE FOROIlrAlNtNQTHEINFORMATION, I BELIEVE THE

'I~
QI r:-a:.... m}-

Tom McCue 8Ut1M1TT1!D INFORMATION.TRUE. ACCURATE ANDCClMPlETE. I AMNNME THAT THEREARE XlA'''''- 503-243-2020SIGNIFICANT PENALTIESFORSUBMlmNG FALIE INFORMATION. INCLUOING TIlE POBBIBIUTYOF ~.

TYPEOORI'lIINTED F1NE"M"D IIIPRisoNMENT. SEE tI u.• .c. I tClD; ANDS3 U••.C.11:s1 ...~ ..... it..~ 81G' E OFP.RINCIPAL EXECUl1VE
..,1ndIIlIIi1ll.- .... lto.oao.....,. ................... " .......~ __S~) ieER QR"AUTHOItIiEOAGI!NT

scoEPA00029320



• SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Sep-05 Discharge Data

Outfall' 001

Cr
BOO TSS Fluoride Pholphate Cr" loading! U1ading

BOO U1eding TSS U1ading Fluorida Loading Pholp/late U1eding Total'C' Tillal'C, Loading Cr" rngIL Cr+l mgIL MontlilyAvg. 'Daily Max
Date rngIl kg/day rngIl kg/day mgIL kg/day mgll kg/day mgll kgIday OollyAvg. MonthlyAvg. kg kg

1 5:0 17.43 1.1 3;8 '5.6 19:5 0.3118 1.366 0.0005 0.0017 0:000 0.000 0,000 0.000
6 3.0, 10:9 1.5' 5:5 7,4 27.0 0.0118 0.356 0:004 0.0145 0:000 0.000 0,000 0.000
15 3.0' lU 1.7 6.3 7.4 27.5 0.152 0.564 0.001 0.0037 0,000 0,000 0,000 0.000
22 4.0 13:9 1.6 '5.6 8.0 27.9 0.091 0.317 0.001 0.0035 0.000 0.000 0.000 0.000
'29 3:0 10.9 1.4 ,5.1 7.9 28.6 ,0.146 0.526 0:0005, 0.0018 0,000 0.000' 0:000 0.000,

(OOlrOAlI:.Y FLOWS' ,(9011Turbidity Daily AVg (901),pH'DallyAyg

Day
,..

Oay NT\J'a Day pH
1 '3487 1 2:4 1 7;8

2 3551 2 2.3 2 8:0
3 3702 3 2.1 3 7,9

4 3475 4 1.9 4 8.0
5 3475 5 2.3 5 7,9

6 3373 6 2.1 6 7.9
7 3083 7 201 '1 7:8
8 3634 8 '1.5 8 8,1

9 3365 9 1.4 9 7:6
10 3278 10 1.6 10 7.4
11 3123 11 ,1.3 11 7.8
12 3536 12 3.7 12 7.7
13 3505 13 1.5 13 7:8
14 3680 14 1.2 14 7.7
15 3710 15 1.5 15 7.7
16 3872 16 2.1 16 7.7
17 3786 17 1.5 17 7.6
18 3733 16 1.4 18 7.9
19 3585 19 1.5 19 7.9
20 3449 20 2.0 20 7.7
21 3490 2.1 2.6 21 7,8
22 3487 22 2.5 22 7.5
23 3627 23 2.1 23 7.8
24 3555 24 2.2 24 7;9
'25 3646 25 2.3 25 7.7
26 3403 28 1.8 26 '7,9
27 3488 27 1.5 27 7.7
28 3259 28 U 28 7.8
29 3619 29 3.0 29 8;2
30 3418 30 5.5 30 8:3

TolaI: 105384

NAMEtI'ITLE"IUNCPALEXECUTNI!.........
romMcCuo
TYND o~ JllUN1WD

(002) OAlI:.'(FlOW'S

Day M'

1 132
2 ,72
3 197
4 286
5 87
8 178
7 136
8 132

9 129
10 9,1
11 151
12 114
13 108
14 102
15 170
18 49

17 159
18 102
19 87
20 108
21 197
22 201
23 45,
~4 '155

25 187
28 88
27 102
28 '102

29 88
30 108

Total: 3780

I'l

0""all.002 ulfiiU"003'
Cl,:Free 'C~ Free
Available Available
Oaily'Max MonthlyAvg.

Pholphate'mgIL mgIL mgll

0.114 0:000 0.000
0.181 0.000 0,000
0.178 0.000 0.000
0.373 0.000 0.000
0.058 0.000 0.000

503-243-2020

scoEPA00029321



, SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Oct"()5 Discharge Datil

Q'!l!~!!~OO~

Cr-
ilOD TSS TSS ~Iuoride Phosphlllo c," loading loading

BOD Loading Loading Fluoride Loading Phoaphlllo Loading TiitalC, Total Cr loading C," mgIL Cr'"! mgIL MonihlyAvg. Daily Max
Date mgIL kglday mg/l kglday mgIL kg/dey rngII kglday mgIL kglday Daily'AYg. MonthlyAvg, kg leg

6 3.0 10.68 1.7 6.0 8.2 29.2 0.074' 0.26D O:DDD5' 0:0018 O:ODD O:ODD D.DOO O,ODD

13 '3.0 10.3 1.5 5.1 ,9.3 ,31.8 0:103 0:35D 0.DDD5 0.0017 O.ODD 0.000 0.000 0:000
20 7.0 23.3 4.5 15.0 8.5 28.4 0.143 0.480 0:DDD5 0:0017 O.ODD O.ODD ,0.000 0:000
27 4.0 14.0 1.3 ' 4.8 7:5, 29.1 0,089 0.310' 0.DDD5 0.0018 O.ODD O.ODD 0.000 O,ODD

(0011 DAILYF!-OWS 01/"Turbidi!y Dally , (001) pH Dally Avg

pay M' Pay NWs, l1!!y pH,

1 3823 1 r-#- 1 8:5
2 3668 2 ~ 2 8:3
3 3717 3' r-#- 3 7.8
4 '3078 4

~ 4 7.8
5 3593 5 r-#- 5 8.0
8 3558 6 ~ 6 8.2
7 3185 7 r-#- 7 7:9
8' 3~9 8 2.0 8 8.1

9 3468 9 r--:-::- il 7:9r-#-
10 3396 10 ~ 10 8,3

11 3562 11 ~
11 8.0

12 3104 12
~

12 7.9
,13 3430 13

~ 13 8.0
14 3589 1.4 f-#- 14 7.9
15 3570 15

*
15 7.6

16 3787 16 16 7.7
17 354D 17 ~ 17 7.8~
18 3210 ,18 ,....g... 18 7.8
19 35,13 19 ~ 19 7.9
20 3324 20

~ 20 7.7
2,1 3646 21

~
21 8..1

22 3452 22 ~ 22 8.0
23 3513 23 ~ 23 7.8
24 3524 24 ~ 24 8,2

25 36,., 25 r-#- 25 8,0

26 3555 28 ,....g... 26 7,9

27 3509 27 ~ 27 7.6
28 3381 28

~
28 8.0

29 3460 29 ~ 29 7.9
3D 3681 3D ~ 3D 7.9'
31 3301 31 1.9 31 7:8

Total: 108416'

NAMrIm1.I:'1I1NCBtAL EXECUTIVE
OFFICER

TomMcCue
TYPI!D OR PIUNTED

(0021,DiULY'F.LOWS Ql!lfali II 002 all 11003

Cli Fraa CJiI,Free
Available Available
Daily Max MonthlyAvg.

Day
,.. Phosphlllo mgIL mgIL mgIL

1 129 0.D94 D.DOO O.ODD
2 "121. 0.171 0.000 0.000
3 ,.,0 0;125 O:ODD '0.000
4 125 0.171 O.ODD O.ODD
5 108
6 88
7 129
8 231

9 88
10 159
11 79
12 1.1'7
13 148
14 87
15 144
16 91
17 163
18 148
19 87
20 132
21 102
22 121
,23 144
24 79
25 110
28 ,.,0

27 117
28 155
29 72
3D 1.10
:il 117

'TiitBl: 3680

OATI!

T_
8!,zr{r/)

503-243-2020

scoEPA00029322



SUPPLEMENTAL DATA

Siltfonic Corporation Site ID 93450
7200 NW Front Avenue
Porllan4, Oregon 97210-3676

Pemiit Number: 101128
Nov-05 Discharge Data

OU!fall.001

Cr
BOO TSS TSS fluoride Phosphate .c," Loading t.oadIng

BOD loading Loading Fluor1de Loading Phosphate loading TcilalC, Tolal C, Loading C," mgIL Cr" mgIL McinthlyAvg. DlilyMax
Date moll kgIday mgIL kg/day mgIL kgiday mgII kgIday mgIL I!oIday D81lyAvg, MonthlyAvg. kg kg

4 6.8 24.89 .1.5 5.5· 8.8 24.9 0.134' 0:490 0:0005 0:0018 0.000 0:000 0.000 0.000
10 4.5 15.9 2,8 9.9 r.3 25.9 0,195 0:890 0.0005· 0:0018 0.000 0,000 0.000 0.000
14 ·3.9· 14.3 2.8· 9.5 &:4 23.4 0.18r 0:610 0.0009 0:0033 0.000· 0:000 0,000 0.000
22 r.l 25.6 3.0 10.8 8.6 3M 0.234 0:850 0:0004 0:0014 0.000 0.000 0.000 0.000

(OOI)DAlLYFLQWS g1)Tuitlldlly Daily lOO1)plfDally Avg (002) DAILYR.OWS Oultall • 002 ~all'003

C~ Frse C~;Frsl

Available Avallabl8
DailyMax Monthly·Avg.

!1ay M' pay ~nr. ~y pH Day M' Phosphate mgIL mgIL .mgll

1 3543. 1 -#- 1 U ·1 8r 0.199 ·0.000 0:000
2 3,452 2 .,..g... 2 U 2 151 0.386 0.000 0:000
3 3558 3 ...g.. 3 r.9 3 83 0.12r 0.000 0.000
4 3861 4 ~ 4 U 4 125 0.18r 0:000 0:000
5 3415 5 2.2 5 8:~ 5 m
6 3842 8

...,..;;-
6 8.3 6 102...g...

r 354r r --#- t r.9 r 159
8 3864 8 ....g.. 8 r:8' 8 155
9 34r·l 9 ...g.. 9 r.o 9 19r
10 3543 ·10 -4 10 8.1 10 291
·11 3532 11 4 1·1 r.9 11 288
1~ 3r14 12 -4 12 8.2 12 352
13 3596 13 ~ 13 8.1 13 155
14 3657 14 ~ 14 8.2 14· 136
15 31"18 15 ~ 15 ·U 15 129
16 3490 16 --#- 18 8.5 16 5r
H 3028 17 --14- 17 8.2 17 45
18 2l>46 18 ...,g... 18 7:8 18 lar
19 3426 19 ~ 19 r.g 19 140
20 3365 20 4 20 rr 20 140
21 3596 21 --¥- 21 8..1 21 '68
22 3611 22 --4- 22 r.o 22 72
23 33n 23 --#- 23 8.1 23 129
24 3555 24 ~ 24 r.9 24 1'17
25 3804 25 4 25 r.9 25 174
26 ·3rsr 26 ....g... 26 r.9 ·26 .163
zt 34r9 2r ~ 2r 8.1 zr st
28 3428 28 ~ 28 U 28 280
29 3860 29 --#- 29 U 29 662
30 3502 30 1·.6 30 8.0 3l! r42

Talal: 104685 T~: 5682

.... 1\

NAIIIITITU PRINCIPAL BUCUTIVI: fMlLIM"WInt,THI! INfIQRMATIoN IUIIUTTED HI!RSN:NID MIIIDON MYNQUlRY OP .... 1-.. y

OA3(U{61
T_.

llI'I'lC" THDIIINDMDUM.8 ....DlATEl.VRI!SPONIBLE FOR08T.-...o tHE INFl:lRMATlON.1 'rJl ~~'t::..c,MuM: Ttti:: • ..-I'T'iED INFORMAnDN iii TRuI.M:CURAT! AND caMPIirE. I Mt
Tom McCuI NNME tHAT THEREME IIlINFlCANT.PefW.TII!I FOR M.eMmlNG FALsE :tyf 5030243-2020

INI'OAMATIDN.IricwDllio THI~OF ....EANDIIP.RI8CNMI!NT.·8EE,'
TYPEDOIN PfllNTlD U.lJ;. 11~1AND33U...c.1 131•. r.-.....................,1nCIuiM....... 1D 1r::ORPR===~
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SUPPLEMENTAL DATA

Siltronic Corporation Site ID 934S0
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Dec-QS Discharge Data

0IIIfa1lll1001
Cr~

BOD TSS Fluoride Phosphate Cr" Lo,adii1g Loading
BOD ""ailing TSS Loocllng Fluoride ,loading Phoaphate Loading Totel C, Total Cr loading er"mgJI. Cr" mg/l MonlhlyAvg, Dally'MiIx

Date mgll kgIday mgJI. kgIday mgJI. kgIday rrigIl kglday ni~ kgIday DalIyAvg. Monllily'Avg. kg kg

1 6.9 23:61 3:6 ,12:3 7.7 26.1 0:376' 1.29 0.00269 0,0098 0.000 0,000 0,000 0.000
6 4.6 16.7 2,8 9.8' 7.7 26,9 0.475 1.66 O.OOOS 0.0017 0.000 0.000 0.000 0,000
15 4.3 15:2 1.3 4;8 7.9 2M' 0.29,8 I.OS 0:0005 0,0018 0.000 0,000 0.000 0.000
22 5.6 19.0 '1.8 6.4 8.0 26.9 0.287 0:97 0,Q005 0'0017 0.000 0.000 0.000 0.000
29 '5.5 lU 1A 5,1 6,8 24;8 0:077 0,28 0.0005 O'Q018 0.000 '0.000 0.000 0.000

(001) DAlLY'FLOWS (OOlrTi!rt>!dlty~ily J!.VlI (OOHpll Dally A,Vli

Day M' pay NTU'a !l~y pH

1 3407 1 U 1 8.0
2 3551 2 ,1.4 2 8'2
3 3335 3 U 3 7,8

4 3494 4 1.9 4 7.9
5 3331 5 1.6 5 8:1
6 3335 6 1.1 6 8.1

7 3407 '1 1.2 7 '8.0

8 3408 8 1.4 8 7.6
9 3517 9 1.4 9 7.7
10 3608 10 1.3 10 8:0
11 3699 ." 1.5 11 8.0
,12 3502 12 1.7 12 8,0

13 3293 13 1.5 13 8.0
14 3369 14 .f.6 14 7.8
15 3513 15 1.8 15 '7.9
16 3577 16 1.6 ,16 7.7
17 3,199 17 1.6 17 7:8
18 3381 18 he 18 7.8

1~ 31:46 19 1.5 19 7.9
20 3373 20 1.4 20 8.1
21 3524' 21 1.3 21 7.8
22 3377 22 1.8 22 7.9
23 3736 23 1.3 23' 8.2
24 3328 24 1.4' 24' 8.3
25 3615 25 1.2 25 8'1
26 3358 26 ,1.5 26 8.1
27 3422 27 U 27 7.9
28 3464 28 2.., 28 8.4
29 3634 29 1.8 29 8.2
30 3638 30 U 30 8.2
31 4.179.3 ,31 1.8 31 U

Total: 107780

IIAMI!IIITU! PItINCIPAL I!dCUnvE-Tam McCue
TYPI!D OIlP,,"INTID

(902) DAILYFLPW'S

Day M'
1 ,121
2 108
3 1'14
4 140
5 61
6 144
7 102
8 121
9 151
10 53

11 121
12 125
13 110
14 167
15 95
16 163
17 102
18 91
Iii 76
20 ',108
21 '102
22 132
23 95
24 117
25 102
26 '125
27 98
28 91
29 197
30 '163
~1 79,5

T~~I: 3570

O\!lfa1l1ll002

Phosphate mgll

0.128
0.187
0.172
0..176
0.298

CI"F",e
Available
DallyMax

mgJI.

0:000
0.000

0.000
0.000

C~ F",e
Available

MonlhlyAvg.
mgJI.

0.000,
0.000

T.......

503'243'2020

scoEPA00029324



SUPPLEMENTAL DATA

Siltronlc Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Peimlt Number:: 101128
Jimo06 Discharge bata

~11'001

Cr
BOD Fluoride Ph~""ate er'" ~oadinl Loading

BOD 'Loading TSS TSS Loading F1ucirld. L~d1ng Ph~""ate Loading TotelCr Total,er Loading Cr" mglL cr'" mglL MonthlyAvg. Daily·Max
Date mgIL lqjldoy mglL ~d.y mgIL lqjlday mgII IqjIday mgIL ~day DailyAvg. Month'¥Avg. k!I "l!

5 2.0 7.04 2.3 8.1 7.3 25.7 0.088 0..303 0:0005 0.0018 0.000' 0.000 0:000 0;000.
12 2:0 8:9 3.8 12..5 8;4 292 0;125 0.434 0.0005 0.0017 0.000 0;000 0.000 0.000·
19 2:0 8.8 1.9 8.4 8.6 29.1 0.174 0.589 0:0005 0.0017 0.000 0..000 0.000 0.000
26 4.0 15:1 3.6 .13.5 7.3 27.2 0.103 0.388 0.0005 0.0019 0.000 0;000 0:000 0.000

(901) DAII;YF.LOWS (001) Turbic!JlyDallyAvg (091)P.H'oally A'!lI

Day M3 Day NTU'a Day pH
1 .35n 1 1.6 1 7..9
2 '3536 2 ,U 2 6.1
3 3646 3 1.4 3 6.1
4 3612 4 1.3 4 '6.1
5 '3521 5 1.5 5 6.1
6 3361 6 1.4 6 6.5
7 3710 7 1:0 7 8.4
6 3611 8 U 8 8.~

9 3540 9 1.4 9 7:8
10 3339' 10 '1.3 10 7.8
1·1 3180 11 1.7 ,., 8.2
12 3471 12 ".0 12 8.3
13 3748 ·13 1.5 13 8.5

14 3331 14 '1;6 14' 8..1

15 3297 15 1.7 15 iI.l
16 2824 16 1.6 18 8;1

1-7 3570 1-7 1.3 17 8.3

·18 33n 18 l.ci 18 8.4

19 3384 19 106 19 7.9

20 2245 20 1'.8 20 8.3

21 3638 21 he 21 8..2

22 3403 22 2.1 22 8.1

23 307li 23' 3.2 23 8.0

24 3774 24 s.li 24 8;0

25 35ft 25 4.5 25 7;8

26 3744 26 3.7 26 8.1

27 3178 27 4.4 27 7..li

28 3407 28 3..8 28 iu
29 344.1 29 3.9 29 8.3

30 :in8 30 3.9 30 8.8
31 3714 31 1.9 ~." 8.1

Total: 106830

fMMrtmi.J!~~........
TamMcCu.
TYI'IQDR"""'"

(l!!!2).t1AILYF.LOWS 0.11011.002 utrall.003

Cl2..... e12·F....
Available Available
DaiiyMox MonlhlyAvg.

Day M3 Phos""ate mgIL mglL mgIL

1 ·125 .0.147 0;000 0.000
2 ''''0 0;138 0.000 0:000
3 106 0..283 0..000 0:000
4 125 0:,167 0.000 0.000
5· 72
6 68
7 91
8 1~

9 121
10 102
11 ,.,0
12 ,.,0
13 102

14 715
15 242
16 68
17 174

18 83
19 106

20 57
21 269

22 174

23 68

24 424

25 38

26 95

27 178

28 140

29 38

30 36
31 261

Total: 4512 -_.
en 503-243-2020

scoEPA00029325



SUPPLEMENTAL DATA

Siltronic Corporation Site 1093450
7200 NW FrontAvenue
Portland,Oregoi197210-3676

Permit Number:, 101128
Febri.lary-D6 Discharge Data

Outfall II 001

Cr'
BOD Fluoride Phosphalil Cr" Loading Loading

f,lOD 19ading TSS TSS loading Fluoride Loading Phosphalil loading TotalCr Total Cr loading Cr·· mgIL Cr'" mgIL MonthlyAvg. Daily Max
Date mgJL kglday mgIL kglday mgll. kglday mgJi kglday mgIL kglday DallyAvg. MonthlyAvg. kg kg

2' 4.~ 15.95 1.4 5.15' 6.6 24.26 0.072 0.26 0.0005 0.0018 0.000 ,0.000 0.090 0,009
9 2.0 8,99 5.2 18.17 7.0 24A6 0,087 0.30 0,0005 0,0017 0,000 0.000 0.090 0;000
16 9.3, 31.34 3,1 10.49 5.8 19;63 0.102 0.35 0,0005 0,0017 0.000 0.000 0.000 0.090
23 4.8 18,72 3,6 12.59 8.7 ~.43 Q.l22 0;43 0.0005 0,Q017 OiOOQ 0,000 O,OQO o.ooo

(001) DAiLYFLOW~ 01)"Turbldty'DaIIy (001)pH'Dally Avg

Day M' Day 'NTU'l! D!ly pH

1 3763 1" -#- 1 8.4
2 3876 2 -#- 2 7.9
3 3517 3 4 3 8.3
4 3153 4 4 4 8.4
5 3521 5 ~ 5 8,1

6 3581 6
~

6 8.2

7 3nO 7 4 7 8.2
8 3551 - 8 ~ 8 - 8.2

9 3494 9 -44- 9 8.1
10 3373 10 -#- 10 8.1
11 4471 11 4 11 7:8
12 3225 12 --.g... 12 7.9
13 3479 13 .....;:g.. 13 7.9
14 3471 14 ...g.. 14 8.3
15 3320 15 4 15 7.8
16 3384 16 ~ 18 8.2
17 3574 17 ....;;... 17 8.1
18 3169 18 4 18 7.8
19 3407 19 ....g., 19 8.1
20 3468 20 ~ 20 8.1
21 3403 21 ~ 21 7.6
22 3513 22 ~ 22 7.9
23 3498 23 ~ 23 8.1
24 3373 24 4 24 8.0
25 3305 25 4 25 7.8
26 3582 26 ....g... 26 7.6
27 3222 27 ...#- 27 8,0
28 3248 28 5.2 28 8.2

TQl,ali 100930

(002) DAILYFLOWS

Oily M'
1 197
2 84
3 61
4 170
5 68
8 140
7 121
8 72
9 163
10 76
11 114
12 167
13 83
14 148
15 64
16 76
17 140
18 356
19 138
20 129
21 102
22 95
23 125
24 72
25 178
26 83
27 114
28 132

Totat 3445

Outfall II 002 puttallll'OO3

\;Iz Free CI,Free
Available Available
Dally Max MonthlyAvg.

Phosphalil mgJL mgIL mgIL

0.433 0;000 0,000
0.101 0.000 0,000
0.185 0.000 0,000
0.413 0;000 0.000

11
NAMEITITLEPRINCIPALDECUTIVE WITHTHEINFORMATION SUiMnTeD HERElN:ANDBAsEDONMYINQUIRYOFTHOSE ~ r__ •.JI DATE

T_
OFFICER INOMDUALSIMMEDIATELV RESPONSIBLE. FOROBTAINING me INfORMATION.'~I~~ IIA. 1-":' ~ 'c.. ¥J~c1)SUBMmED INFORMA-nON IS TRUE,ACCURATE ANDCOMPLETE. I AMAWARETHATTH ~ "AJt1lJ1\
Tom,McCue ARESIGNIFICANT~NALnES FORSUBr.ITTlNGFAlSE INFORMATION, INCLUDING THE 503-24:>2020
TYPED DRPRINTED

POSSIBILITY OFFINEANDIMPRISONMENT. SEE" uac, I teD1AND33 u.s.c.f 131'.
iIIoo =F9F~RINciP.AL~~·~"'~__ l'N¥hlIudInn.UPtoltD.CIDD""'I'I'lIllMlm~fI~

E" ORAUTliORIZED AGENT

scoEPA00029326



.SUPPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
March-D6 Discharge Data

O!.'lfaII"OO~

Cr
BOD Fliloride Phosphate c," Lasdlng Loading

BOD Loading TsS TSSLaadlng Ruaride Loading Phasphatil Laadlng tlltBlC, Tatal C, loading Cr'" mgIL Cr" mgIL MonlhlyAvg. Dally Max
aate mgIL kgld8y rilgIL kii/d8y nigIl kgIday mgll kgId8y mgIL kgId8y DailyAvg. ManlhIyAvg. , kg kg

2 2:0 6.34 3.6 11.4 8.3 26:3 0.098 0,300 0.0005 0.0018 0:000 0.000 0.000 0.000
9 4:0 14.1 2.1 7.4 7.9 27.9 0.133 0.470 0.0005 0.0018 0.000 0.000 0.000 0.000
18' 4.7 16.8 2;5 a:g 8.7 24:0 0.108 0:380 0:0005 0.0018 0.000 '0.000 0.000 0.000
23 2:0 ,6.6 1.4 4.6 7:9 28.0 0:l18 '0.390 0:0005 0.0017 0.000 0.000 0:000 0.0,0,0'
30 5.7 20.3 2:0 7.1 7.4 28;3 0.135 0.480 0:0005 0.00,18 0.000 0.000 0.000 0.00,0

(q01l'OA/lY FI;QWS (OOHT~"'idltyDaily AYij (OOl)pH'DaIIy AVjj

Day
,.S

Day NTlJ'a Day pH

1 3619 1 4.6 1 8.1
2 3169 2 5.2 2 8.0
3 3547 3 8:8 3 8.0
4 3066 4 2.6 4 8.2
5 3191 5 3:8 5 8.'1
6 2988 6 4.4 6 8.3
7 3403 7 5.4 7 7.9
8 3487 8 6.1 8 8.2

9 3536 9 4.8 9 8.0
10 3581 10 8.2 10 8.5
11 3398 11 5.1 1.1 7.9
12 3328 12 5.6 12 8.2
13 3218 13 5.3 13 8.2
14 3574 14 5.4 14 8.3
15 3441 15 5,0 15 8.3
16 3566 18 5.4 16 7:8
1-7 3733 17 5.7 17 7.7
18 3725 18 5.2 ,18 8:2
19 3498 19 4.1 19 7:9
20 3611 20 4.4 20 8:0
21 3373 21 4.3 2,1 8.2
22 3301 22 4.5 22 8.3
23 3309 23 4.2 23 U
24 3428 24 4.0 24 7.8
25 3524 25 4.6 25 8.2
28 3199 28 4.2 28 8.3
27 3316 27 5.0 27 8.2
28 3464 28 3.9 28 8.1
29 3558 29 4.2 29 7.7
30 3574 30 4'.3 30 7.8
31 3574 31 4.7 31 8.0

Total: 108273

Tam McCue
TYPI~ fiIR PRINTeD

(002) DAlLYf!'OWS Oulf.n",002 , ulfall" 003
C~.Frae ~free

Available Available
DallyMax MonlhlyAvg.

Day MS PhosphBtem, mgIL mgIL

1 83 0:07 0.000 0.000
2 140 0.071 0.000 0.000
3 68 0.118, 0:000 0.000
4 108 0.228 0.000 0.000
5 246 0.195 0.000 0.000
Ii 76
7 132
8 129

9 72
10 174
11 79
12 72
13 178
14 76
,15 136
16 129
1-7 72
,18 197
19 102
20 102
21 159
22 231
23 182
24 79
25 110
28 129
27 95
28 140
29 125
30 '129
31 132

Tata': 3680

GATEr{utr1)
T"'1IaM,Ie
503-243'2020

scoEPA00029327



· SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450

7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128

ApriloQ6 Discharge Data

q'!lf~I!'001

Cr
BOD Auorido Phosphate Cr" loading Loading

BOD loading TSS· 'I"SS Loacfmg Aua<1de Loacing Phosp~ ~ing Totarc< Total C<Loading Cr" mgIL Cr~ mgIL MonthlyAvg. DliilyMax
Date mglL kgIdoy mgIL kgIday mgIL kgIday mgII kgIday mgIL kgIday DailYAvg. MonthlyAvg. kg kg

6 6.1 21.11 3;5. 12.1 6:7 23.2 ·0,072 ·0.25 0:00519 0;0180 0;000 O.GOO 0.000 ·O.GOO
13 U 17,,1 2.8 10.0 7.6 27.0· 0.304 1.09 0.0005 0.0018 O.GOO 0.000. 0:000 0.000
20 5.7 19.3 3!5 11.9 8.8 23.0· 0254 0.86 0.0005 0.0017 O.GOO 0.000 o.oao 0.000
27 2:0· 7.5 1.8 8.7 6.2· 23.3. 0.127 0.47 0.0005 0.0019 O.aoo 0.000 0:000 0.000

Outfall"002 utfall·'003
C~·Fraa C~·~raa

Available Available
DallyMax MonthlyAvg.

Phosphate mgIL mgIL moll
0.105 0.000 0.000
0.288 0,000 O.aoo
0.283 0.000 ueoo
0.209 O.GOO O.aoo

(~~lI'DAlLY'~l;OWS 01) TurbidIlyD~i1y (!IC!1) pH:D.i1y p,vg (00.2)I;I~LY ~LOVlS

l;Iay iii' Qay :N1JJ'a Day pH Day MS

1 3464 ·1 4 1 7.9 ·1 79
2 3256 2 ~ 2 8.1 2 208
3 352·1 3 --4?- 3 8.1 3 ·129
4 3494 4 4 4 6.1 4 742
5 3521 5 4 5 8.1 5 163
6 3480 6

~
6 8.5 6 98

7 3252 'r ~ 7 6.4 7 132
8 3577 8 --#- 6 8.3 8 102
9 3600 9 -4 9 7.8 9 42
10 3195 10 -#- ·10 7.8 ·10 182
11 3646 H 4 11 8.2 11 87
12 3582 12 -4- 12 8,3 12 144
13 3570 13 ~ 13 8.5 13 132
14 3630 14 4 14 8.1 14 53
15 3407 15 4 15 8.1 15 170
16 3687 16 4 16 8.1 16 87
17 3502 17 4 1'7 8.3 17 79
18 3358 18

~ 18 ·8.4 18 182
19 3·13.1 19 4 19 7.9 19 49
20 3403 20 -#- 20 8.3 20· 121
21 3702 21 4 21 8.2 21 129
22 3717 22 ~ 22 8.1 22 307
23 3475 23 ~ 23 8.0 23 189
24 3487 24

~ 24 8.0 24 72
25 3509 25 -4 25 7.8 25 95
26 3267 26 4 28 801 26 In
27 3729 27 ~ 27 7.8 27 88
28 2820 28 4 28 8.3 28· 303
29 3733 29

~
29 8.3 29 79.

30 3630 3li 6.6 30 8.6 30 68
Tolal: 108770· Total: 4471

, 1\
NAMIImU! PIlINCPAl.o EXI!CUTIVE WrTHTHI!WfORMAllDN 8U8MITT1!D HI!R!IN: AND BMEDCINMYINQUIIIYOI'lHosl!o II.. .:!_;U ..~28/d/ T........

Cll'I'ICER ..DIIIIDlJAls 108I!IMT!l.Y R!8P.ONS11LE FORC8T....1IGTHEINIIOIUMTIDN.IIELIE'JETH 1fT ~C',n.L,~
Tom McCue ::::::::-:m':=~==CeC:=:'=::~:U(" z, 503-243-2020
TYPIDall P.RINTED

P.OSS8urvc.I'lNINfDIIPRII~NT. lEE " u.s~• • '00' MDD U,l.c.1·1a11;

s-=:..~=
,.......~__ ......... ..., ........... lIpllll'D.aao .......................n-.lIil

scoEPA00029328



· SUPPLEMENTAL ElATA

Siltroriic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Orlilgon 97210-3676

Permit Number: 101128
May-Q6 Discharge Data

QUIfaIIII gal

cr
BOD Fluarida Phosphate er" l:.oading Loa~ing

BOO U1adlng TSs TSS Loading Fluoride loading PhosPhate Loading TotalCr Total Cr loading c," mg/L C," mgIL Mon\hIyAvg. DallyMax
Date mgIl kg/day mgll kglilily mgIL IqjIday nigII kglday mgIL kglilay DailyAvg. MonthlyAvg. kg kg

4 4.3 13.97 3.8 12:3 8.1 26.4 0.067 0220 0.0005 0.00,16 0.000 0.000 0.000 0.000'
1-1 2.0 7.2 4.7 1-7.0 7.8 28.1 0.1-73 0.370 0.0005 0.0018 0.000 0.000 0.000 0.000
18 4.1 15..1 3:9' 14,4' 5.6, 20.5 0:221 0;820 0.0005 0;0018 0.000 0.000 0.000 0,000
15 4.1 14;9 2.1 '7:6 6.1 22.1 0.198 0.700 0:0005 0.0018 '0.000 0;000 0.000 0,000

(OOll,DAlLY F.lOW'S l)Turbidily,pai!y (g011 pH Daily Avg

,~y MS
Day fo!TU'a PaY 'pH

1 3358 1 ~
'1 7.9

2 3157 ~ r-#- 2 '8.1
3 3293 3 r-#- 3 8..1
4 '3248 4 ~ 4 8.1
5 3551 5 10:9 5 8.1
6 ';1582 6 f-jIT 6 8:5

7 '3733, 7 ~ 7 8.4~
8 3699 8 ~ 8 U
9 3no 9 ~ 9 7.8
10 3543 10

~
10 7:8

11 3608 11 ~ 11 B:2
12 3222 12

~
12 U

13 3604 13 ~ 13 8..5
,14 3596 14 i4 14 8.1
15 3630 15 ~ 15 8.1
16 3547 16

~
16 8.1

17 3676 17 ~ 17 8..3
18 3691 18

~
18 8;4

19 ,3642 19 ~ 19 7.9
20 3630 20

~ 20 8.3
21 '333'1 21 ~ 21 8:2
22 3672 22 ~ 22 8.1
23 3551 23 ~ 23 8.0
24 3634 24

~
24 8;0

25 3558 25
~

25 7.8
26 3505, 26 ~ 26 8.1
27 3586 27 ,..g.. 27 7:8
28 3434 28 r-#- 28 B:3
29 3309 29 ~ 29 8.3
30 3286 30

~
30 8.8

31 3335 31 7.2 ~1 8.1
Total: 109143

NAMI!ITITLE P~ALEXECUTIV&
_..
Tom McCue
TYP£OOR PRlNTm

(gg2I,Pi\I!-Y FLO,Ws Q!'tfall'IIOgz utfall'II'003

CIiFree C~:Free

Available AVlillbl1
DailyMIx Monlhly,Avg.

pay MS Phosphlite,mg/L mgIL mgIL
,I 1,74 0..222 '0.000 0.000
2 231 0:248 0;000 0..000
3 401 O.ln 0.000 0.000
4 .231 0..122 0:000 0.000
5 79
8 178
7 329
8 95
9 140
10 45
11 140
12 132
13 295
14 140
15 189
16 238
17 337
18 363
19 333
20 167
21 95
22 182
23 132
24 151.
25 121
26 185
27 163
28 1'14
29 159
30 91
31 106

TDIa!: m9

DATI!

T_
'- "6/Zl'IOJ 503-243-2020

scoEPA00029329



,SU'?PLEMENTAL DATA

Siltroriic Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210"3676

Permit Number: 101128
June,;()6 Discharge Data

Outfall 11001

cr
BOD TSS F1uorid. Phoophate Cr·" Loading Loading

BOD Loaclng TSS l!oadlng Fluorida loading Phooph.... Loading T....ICr T....I'Cr Loading c::r" mli/L Cr" mgll MonlhIYAvg. DailY,Max
cate mgIl kgIday mgll kgIday mli/l. kgIday mgll kgIday mgJI. kgIday DalIYAvg. MonlhIYAvg. kg kg

1 2.0 6:54 3.7 12:1 6:0 19:6 0:0ll0 0.2;0 0.00067 0.002; 0.0.00 0.000 0:000 0.000
6 4:5 14:3 4.0 12.6 6:2 19.6 0.114 0.360 0.0005 0:0016 0.000 0.000 0:000 0.000
15 4.4 12:6 4.9 14.0 5:9 16.9 tum 0.220 0.0033 0,0094 0.000 ·0.000 0.000 0.0.00·

22 2:0 6.5 3.5 11.4 6.0 19.6 0.176 0.570 0.001 0.0033 0.000 0.000 0:000 0:000
29 2.0 6.5. 6.5 21.0. 5.2 16;6 0.H5 0:370 0:0005 0.0016 0.000 0.000 0:000· 0.000

(001) DAILYFLOWS :(001rTurl>ldlty Daily Avg (OO1).pH DallyAvg

!lay iii' Day NTI1. Day jlH

1 3271 1 6.9 1 .7.9
2 3244· 2 6.6 2 6.·1
3 3,46lI 3 ·6.2 3 6.1
4 3574 4 6.8 4 6.1
5 3276 5 6.6 5 6.1
6 3392 6 7.4 6 6.5
7 3316 7 6.4 7 6.4
8 3157 8 4.-7 8 6.3

9 3324 9 4.8 9 T:6
10 3013 10 6.4 10 7:8
1,1 3203 11 6.4 11 6.2
12 2796 12 6.5 12 8.3
13 30113 13 7.6 13 8.5
14 3346 14 6.6 14 6.1
15 2662 15 5:7 15 8.1
16 3649 16 5.5 16 8.1
17 3324 17 7.2 17 8.3
18 3010 18 8:2 18 8.4
19 3229 19 7.9 19 7:9
20 3339 20 6:9 20 8:3
21 3990 21 5.5 21 8.2
22 3256 22 6.5 22 8.1
23 3396 23 6.4 23 8:0
24 33n 24 .4.8 24 8.0
25 3335 25 5.7 25 T:6
26 3399 26 6.7 26 8.1
27 3422 27 8:9 27 7:6
28 3288 26 7:5 26 6.3
29 3237 29 6:5 29 6.3
30 3119 39 7.1 30 6.6·

Total: 98676

(002) DAiLynOWS

!l~y M'

1 257
2 180
3 121
4 138
5 138
6 121
7 102
8 53
9 ·132

10 72
11 138
12 129
13 303
14 307
·15 91
16 182
17 9.1
18 79
19 155
20 76
21 ·189
22 76
23 76
24 1,10
25 68
26 121
27 ·138
26 ·109

29 206
30 216

Totel: 4204

Ou"all II 002 9iilfall 11003
CI,Fro. C~·F'"

Available Available
DallY Max MonthlyAvg.

Phos""ate mgiL mgIl m!JII.

0.334 0.000 0.000
0.61 0:000 0.000

0.376 0.000 0.000
0.238 0:000 0.000
0:279 0.000 0.000

1

NAIIEITm.I!PIUllClPAL UKU'I'Ift ICl!R'1YYUND!R PeJrW.TYCIf'LAWlHATI HAW: PeRSONALLY I!JtAMIrl!DMDAM FAMIJAR ~~ .J....;)i OATE

'6f~'({~

T__.
WITH'nI! WORMA11ONIU8MITlB)HERElN:NfD BMED ON MYWQURYOI'THOBl! "-'rr '-/fAINDIVIDUALS NMEDlATI!LYRESPDN8111.e FeROITAINIIG THE IWCRMATDI,IIELEVE THE

Tam McCue
.UllMlTftDlNfoRMA'I1aNISTRUE,ACCURATE ANDCOUPLE1'E. ,,,,NII_THATnI!RI! ARE

5~43-202081QN111CANT,PENAL11I!!1 POR.U8M1TTING , ....II!INPORMA'1'1ON.IIICLUDINCI THEPOS.IIIJTY ..,.
TYPeDOR .... 1N'r8D 01 ANI!MD........I!NT. lEI! " u.. .c. 11001AND13U.I.c.11Jti.,........ ....... Ih_ -rJ:::PRINClIW. EXECUTNE__.............. up ...to.aaa ........................... r:I.....................r-.) . ORMITHORtZEDAlIINT

scoEPA00029330



,SUPPLEMENTAL DATA

Siltrorilc Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
July-06 Discharge Data

Outlall'~ 001

Cr
BOD TSS Auaride Pholphele C," Loading Loading

BOD loading TSS Loading Fluoride Loading Ph""phele Loeding TolilC, Total C, Loading C," mgIL Cr+l mgIL M9rith1yAvg. DeilyMa.
Oalo mgIL kgIdoy mgIL kgIday mgIL kgIday mgII kgIday mgIL kgIdoy DaiIyAvg. Monthly Avg. kg kg

6 2.0 &:70 4:2 14.1 7.5 25.1 0.060 0.266 0.0005 0:0017 0.000 0.000 0.000 0'000
13 2.0 6.6 3.2 10:6 5.2 17.6 0.1,16 0.398 0.0005 0:0017 0.000 0.01l0 0.000 0.000
·lg· 2.0 6.6 M 11.2 6.8 22.4 0.454 1.499 0:0005 0.0017· 0.000 0.000 0.000 0.000
27 4:4 16.1 4.3 15:7 7.8 26:5 0.147 0.536 0.0005 0.0018 0.000 ·0;000 0.000 0:000

(002) ~YFLOWS

0.000

0.000

0.000

C1i.Froe
Availible

Monthly Avg.
mglL

0.000
0.000

T_
~243-2020

0.000

illfolil1003
ClI , ree
Available
Daily Max

mgIL

0.238

0.345

0.201

0.131

Oiilfoll II 002

61

98

96

,.,0

87

M'

140

136

110·
216

333

163

155

212

367

106

140

144

136

208

167

148

151

212

185

197

174

212

136

15.1

144

5042

1
2
3
4
5
6
7
8
9
10,.,
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
26
29
.30
31

To~:

Tom McCue

(001) DAlLY·FLOWS· (001) T~"'idity ~!Iy AVII .(OOI)·pH:oally·Avg

~y M' Day NTU'a D!!y PH:
1 40llll 1 5.5 1 7.9
2 35n 2 4.4 2 7,9

3 3278 3 6.5 3 8.1
4 3426 4 5.3 4 8.1
5 3479 5 4.8 5 7.5

6 3350 6 5.2 6 7.4.
7 3324· 7 3.5 7 7;8
8 3070 8 3:3 8 8.1
9 3407 9 4.1 9 U
10 3392 10 2.9 ·10 U
11 3275 ,., 4.0 11 7.4
12 3301 ·12 3.3 12 7.8
13 3381 13 1.2 13 8.0
14 3540 14 1.0 14 7.9
15 3812 15 0.9 15 7.8
16 3562 18 0.8 18 7;8
17 3381 17 0.8 17 8.1
18 3725 18 0.9 18 6;0

19 3301 19 0.7 19 8.1
20 3664 20 1.2 20 7.9
21 3881 21 1.7 21 7.8
22 35n 22 1.4 22 7.8
23 3543 23 1.5 23 7.8
24 3752 24 1.3 24 7.7
25 3187 25 1.7 25 7.9
26 3666 26 1.5 26 8.0
27 3649 27 1.3 27 8.1
28 3649 28 1.7 28 7.6
29 3649 29 1.6 29 8:1
30 3604 30 1:3 30 7.9
31 361.1 31 1.4 31 7.6

Tot.il: 109.066

scoEPA00029331



,sUi>PLEMENTAL DATA

siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Aug-Q6 Discharge Data

Outrall "001
c,-

BOD TSS Fluoride Phosphate Cr+l L:.a8ding loading
BOD ,Loading TSS Loadiilg Fluoride ....dlng Phosphate Loading Total Cr Totel'C, loading C," mgIL C," mg/L Monthly'Avg, Daily Max

Date mgIL kg/day mg/L kgIday mgIL kglilay mgll kg/day mgIL kglilay DailyAvg. 'MonthlyAvg. kg kg

2 2:0 7.38 2.2 8.1 .6.0 22.1 0.182 0.670 O.OllOS 0:0018 0.000 0.000 0:000 0.0,00
10, 5.4 19.6 3.4 12.3 7.2 26J 0.167 0:606 0.0005 0.0018 0.000 0.000 0.000 0.000
17 2.0 7.4 3.0 11.1 8.9 33.0 0.112 0.416 0.001 0.0037 0.000 0:000 0.000 0.000
24 4.0 13:9 3,5 12.1 8.1 28.0 0.250 0.865, 0,0005 0.0017 0.000 0.000 0.000 '0:000
31 2.0 5,0 1.3 32 6.2 1M 0.065 0.182 0.00114 0.0028 0.000 0:000 0.000 0:000

(oo1ll1A1I:.Y FI:.OWS (00.1)Tu",!.ltyDally Avg (001) pH'Dail. Avg

Qay M' I;lay ~:.' Day pH

1 3811 1 1.6 1 7:9
2 3880 2 M 2 7,6

3 3403 3 2:3 3' 7.9
4 3263 4 2,2 4 7.9
5 3725 5 2.5 5 8:0
6 3823 6 1.9 6 8.0
7 3811 7 1.7 7 7:8
8 3581 8 ,1,~ 8 7:7

9 3475 9 1.4 9 7.8
10 3830 10 22 10 7.8
11 3823 11 1.7 11 7.9
12 3596 12 1.4 12 7:8
13 3381 13 1.5 13 7:5
14 3496 14 2.3 ,14 7.8
15 3509 15 2.0 15 8.1
16 3475 16 1,9 16 8.0
1'7 3710 1'7 2,3 17 7.8
18 34n 18 2.2 18 7.7
19 3755 19 1.5 19 7J5
20 3271 20 1.5 20 7.8
21 3929 21 1.7 21 7;5

- 22 3403 22 2.1 22 7.8
23 35n 23 2.3 23 7.7
24 3460 24 2.4 24 7.9
25 3483 25 2.0 25 7.6
26 3581 26 2:1 26 7.8
27 3150 27 2.4 27 7.9
28 3819 28 2.1 28 7.7
29 3524 29 1.8 29 7.8
30 3305 30 1.3 30 7.7
31 2491 31 O,g 31 7.9

Totel: 108416

NA.-mTL.E PltlNClPALIXIECUTNE
OPPlC...

Tom McCua
TYPIDDRMINTED

(Oo~)I1A1I;YFI:.OWS QUlfall,II002 ~11"OO3

C~F.... C~ Filla
A.allalila Avallabla
DailyMax MonthlyAvg,

Day M' Phosphate mgIL mgIL mgIL

1 125 0.197 0.000 0.000'
2 189 OJ 38 0.000 0;000
3 110 0:292 0.000 0:000
4 167 0.185 0.000 0.000
5 185 0.431 0.000 0.000
6 102
7 220
8 148

9 140
10 159
1·1 144
12 '125
13 U7
14 148
15 197
16 178
17 250
18 140
19 121
20 182
~1 185
22 148
23 189
24 155
25 144
26 159
27 155
28 208
29 83
30 148
~1 144

TilfjJ: 4944

.... T........

'6(WIO/ 503-243-2020

scoEPA00029332



,SUPPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portlan~. Oregon 97210-3676

Permit Number: '101128
Sep-06 Discharge Data

O~!I"001

Ci'~

BOD Tils f:luo~de Phosphete C," Loading Loading
BOD Loading TSS loading F-Iuoride Loading Phosphate Loading Total'C' TotalC, ~ading Cr·... mg/l 0'" mgIL MonthlyAvg., Daily'Max

Date mgIL kg!<!ay mgIL ~y mgIL kg/day mgll kg/day mgIL kgiday DililyAvg. MonthlyAyg. kg kg

6 2:0 6:69 5:2 1"7.4 7.5 25:2 0.132 0.441 0.00163 0.0054 0.000 0,000 0,000 0,000
14 2,0 7.4 3.6 13.4 8.2 30:6 0,357 1.328 0.0005 0.0019 0:000 0.000 0,000 0:000
21 2.0 7.2 2.9 10.5 7.9, 28.6 0.289 1.042 0,00114 0.0041 0:000 0:000 0.000 0,000
25 2:0 7.6 2.5 9.5 9.4 35.7 0.,187 0:711 0.00123 0.0047 0:000 0:0,00 ,0,000 0.000

(O!IlrDAlL:.Y f!-QW'l! (001rTurblilltY Dai!yAye (001) "lrDalIY ~vg

Day M' Day NTU's Day pH

1 2843 1 0.9, 1 7.7
2 2862 2 1.4 2 8.0
3 3180 3 1.4 3 7.9
4 2813 4 1.8 4 8.1
5 37~5 5 2.0 5 8,1

6 3343 6 2.0 6 8.1
7 3437 7 1.4 7 8.1
8 3770 8 1.8 8 8.5
9 3600 9 2.2 9 8,4
10 3206 10 1.5 10 8,3
11 3593 11 1.2 11- 7.8
12 3434 12 1.2 12 7.8
13 3498 13 1.4 13 8.2
14 3721 14 1.7 14 8.3
15 3543 15' 1.8 15 8.5
16 3570 16 2.7 16 8.1
17 3418 17 1.6 17 8.t
18 351"7 18 1.2 18 8.1
'19 3611 19 1.3 19 8.3
20 3078 20 2.0 20 8.4
21 3604 21 2.,1 21 7.9
22 2858 22 2.6 22 8.3
23 3460 23 1.4 23 8.2
24 3479 24 "1.4 24 8.1
25 3801 25 2.4 25 8.0
26 3524 26 1.7 26 8.0
27 3191 27 2.5 27 7.6
28 3078 28 2.3 28 8.1
29 3551 29 2.5 29 7.8

30 3540 30 2.2 30 8.3
Total: '101878

(002) DAllY'FLOWS

Day, M'

1 187
2 299
3 362
4 202
5 214
6 136
7 178
8 420
9 564
10 382
11 326
12 235
13 246
14 155
'15 269
16 185
17 197
18 231
19 242
20 197
21 220
22 197
23 257
24 285
25 204
26 204
27 261
28 129,
29 106
30 61

'Total: 7111

Qutfall '002 "IIIf~II,l¥003

0. Free Cli Free
Avalable Available
DailyMax MonthlyAvg.

Phosphate mg/l mgIL mg/l

0.453 0.000 0.000
0,575 0.000 0.000
0.703 0:000 0.000
0.502 0.000 0,000

1 ~

NAMennU PRINCiPAL EXECUTIVE WITHTHEINFORMATION IUIMIT"t!D HEREIN: ANDBASEDON MYINQUIRY OF THOBE M,n .. , .... I.. ,"U DATE T_iItleM

OflFICER INDMDUAL8IMWEDIATELY RESPONSIBLE FOROBTAINING THEINfORMATlON.IIELiEVETHE.

~ JU~\-l~JllML ~(uio?euMiIlTED INFORllAnoN IS TRUE. ACCURATEANDCOMPLnE. I MiAAWARE.THATTHERE

TilmMcCue ME IIGNIFICANT PENALTIEsPORSUBMITTINGFALSEINFO"MATtON, INCI;UDING·THE ,fJYM 5Q3,243'2020
TYPEDOR PRINTBD

Poa8IBILITY OF ANE AND IMPftI8OlllMENT. lEE1.u.s.c. t 100' AND 33 u;e.c.11311.
MlNAME OF PRINCIPALEXECUTIVI;(f\IMIIII1 undIr.a-~ IMYlftcludll rIM, uplD ,10,aao and/orIMIIImumtrnprtio-.I of

OFACER OR AUTHORIZEDAGENT

scoEPA00029333



, •SUPPLEMENTAL DATA

SUtronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Oct-os Discharge Data

O!dfallil001

Cr
BOI:l Ruaride Phosphate Cr" l.9adirig loading

OOI:l Loading TSS TSS loadiilg Aucirtde Loadi~1i Phosphate Loading TotalCr TcilalCr lqading Cr·' mgll Cr" mglL MonthlyAvg. eaily'Max
Date mgll kg/day mgIl kg/day mgIL kg/day mgII kg/day mgll kg/day DallyAvg. MonthlyAiIg. kg kg

5 4.6 1,5.74 M 11.6 6.8 ~.1 0.143 0.468 0:0005 0;0017 Q!ooo O:QOQ 0;000 0;000

12 6,g 28.1, 3.5 13.2 8.7 25:3 0.274 1.036 0,0ll0!! 0:0019 0.00!l 0.000 0;000 0.000
1:7 5;6 20.5 2.9 10!6 &,9 25:5 0.238 0.868 0,0005' 0,0018 0.000 0.000 0.000 Q,ooo

28 7.5 22'9 3.9 11.9 3.2 9:9 0:798 2.438 O:Q0Q5 !l0015 0.000 0,000 0.000 Q.ooo

(~1) eAlI;.YA;OW'S lrTurbi~1ty paily. :(fJC!1)'I!lfpallyAvg

o.,y MS
Day IliTO's Day pH

1 3208 '1
~ 1 8:0

2 3354 2 r-J?- 2 8.,1
3 3717 3 h14- 3 7.9
4' 3028 4' ~ 4' 6.,1

5 ~ 5
~

5 \1.1

6 4013 6 ,...g... 6 8.1
7 ~ 7 ~ 7 '8.1

6 3403 8 ....g... 8 8.5
9 3316 9 ,...g... 9 8.4
10 3271 10

~ 10 8.3
1.1 3598 1.1 ....g... 11 7.6
12 3762 12 ....g.. 12 7:8
13 3'126' 13 ~ 13 8;2

14 3551 14 ~
14' '8:3

15 3585 15 -M- 15 8.5
16 3513 16 4 16 &1
1:7 3666 17 ....g.. 17 8.1
16 3664 18 ~ 18 8.1
19 3483 19 ~ 19 6:3
20 3509 20

~ 20 8.4
21 3028 21 -J4- 21 7:9
22 2419 22 ~ 22 &;3

23 2093 23 ~ 23 8:2
24 2279 24 ~

24 6.1
25 2037 25 ....g... 25 6.0
26 3055 28 4 28 8:0
27 3551 27 ~ 27 7.8
28 3725 28 ~ 28 6.1
29 3815 29 ....g... 29 7.8
30 3191 30 4 30 8.3
31 3392 31 1.0 31 8·3

Total: 102321

Tom McCue
TVl'EIIORI'llINTEIl

(002) DAlI,;Y , S Outfall iI 002
, rea ·rea

Available Available
I:laIlyMax MonlhIyAvg.

Day MS Phosphate mglL mgll mgIL

1 61 0.717 0.000 0.000
2 273 0.375 0:000 0.000
3 201 0.700 0.000 0,000
4 151 1,016 0.000 0:000
5 189
8 151
7 193
8, 231
9 170
10 163
11 1:78
12 216
13 197
14 201
15 151
16 204
17 216
18 165
19 220
20 254
21 223
22 193
23 204
24 401
25 238
28 383
27 545
28 333
29 337
30 257
31 1:78

TCiIlil: !W9

DATEt/ufO? T........

503,243-2020

scoEPA00029334



•SUPPLEMENTAL DATA

Siltronic Corporation Site 1093450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Nov..Q6 Discharge Data

Ol#all##.OOl

cr
BOD Auoride Phosphate .cr·' lOading !-<>ading

BOD Loading TSS TSS ~Ing F.luoride Loading Phosphate I"oading Totalcr Total er Loading er" rngIL Cr"' mglL Monlhly·Avg. Daily Max
Date mgIL kg/daj mglL kg/daj mgIL kg/daj mgII kg/day mgIL kg/day DaiIyAvg. MonthlyAvg. k9 I!ll

2 2.0 7.15 3.1 lU 7.6 27:3 0.196 0:706 0.0005 0.0016 0.000 0.000 0.000 0.000
9 6.3 22.5 1.7 6.1 7.3 26.2 0;157 0.565 0.0005 .0.0016 0;000 0.000 0.000 0:000
1.6 2;0 7.3 1.6 6.5 6.5 31.0 0:3<11 1.23.7 0;0Q!l5 0.0016 0;000 0.000 0.000 0.000
23 7:0 23.3 ·1.6 5.3 9.1 30.3 0.310 1.032 0.0005 0.0017 0.000 0.000 0.000 ozoo
3Q 5;9 20.6 2.6 9:6 7.1 24;8 0:224 0.782 0.0005 0.0017 0·000 0.000 (l·0lllI 0:000

(O!!lI'DAILYFl;.OWS 1) TUrbidity Dally 1lll!1)pit DailYAvg

Day M' Qay NTU'~ Day pIj

1 3725 1 ~ 1 7.9
2 3574 2 ~

·2 8.1
3 3861 3 ,...g.. 3 8.1
4 3551 4 ~ 4 8.1
5 3574 5 ~ 5 8.1
6 3490 6 ~ 6 ·8.5

7 <1306 7 4 7 8.4
8 3358 8

~
8 8.3

9 3596 9 4 9 7:8
10 3532 ·10

~ 10 1.8
11 3691 11 r-4:b- 11 8.2
12 3309 12 ~ 12 8.3
13 3543 13 ~ 13 8.5
14 3229 14

~ 14 8.1
15 3505 15

~ 15 8.1
16 3827 16 r-¥- 16 8.1
17 3786 17 ~ 17 8.3
18 3498 18 ~ 18 8;4·

19 3702 19 + 19 7,9

20 3672 20
~ 20 8:3

21 3729. 21 ~ 21 8.2
22 3683 22 ~ 22 8.1
23 3326 23 ~ 23 8.0
24 3979 24 ~ 24 8;0

25 3259 25 ~ 25 7.8
26 3509 26 ~ 26 8.1
27 3494 27 4 27 7.8
28 3392 29

~
28 8.3

29 3479 29 ~ 29 8.3
30 3490 30 1.1 30 8.6

Total: 107474

Tom McCue
TYPEDOR PRINTED

(002) DAILY FlC)W'S ~all##QO~

rea ·1, rea
Available Available
Daily Max Monthly Avg.

Day M' Phosphate mgIL rrigiL mglL

1 223 0.767 0.000 0.000
2 269 0.683 0.000 .0.000
3 307 1.069 0.000 0.000
4 269 0.679 0.000 0.000
5 206 0.472 0.000 0.000
is 326
7 148
8 163
9 132
10 136
11 140
12 148
13 212
14 216
15 204
16 182
17 333
18 187
19 273
20 580
21 329
22 280
23 206
24 242
25 136
26 ·1;17
27 129
28 163
29 216
30 197

Total: 6632

OATE~&n
........

'503-2e202<i

scoEPA00029335



'. SU~PPLEMENTALDATA

Siltronic Corporation Site II!) 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Dec-06 Discharge Data

Ql!lfall II D01
Cr··

BOO TSS ~uaride Phosphate Cr·' loading Loading
Boo loading TSS ll;lading Ruoride lolIdi;,g Phosphate loading Total Cr Total Cr loeding Cr" mgIL Cr·' mglL MonthlyAvg, aailyMex

Dal8 mgIL kgId11y mgIL kgIday ing/l kgIday mgll kgId11y mg/l kgId11y D8iIyAvg. Monthly Avg. kg kg

6 ac 29:37" 4.3 14.1 .g 25: 0.144 0.471 0.0005 0.0016 0.000 9:000 0,000 9;000
14 5,9 19.6 5.7 19.9 6,6 22.5 0.1'72 0.570 0·00151 0.0050 0.000 0'000 0;9Q(l 0,000
21 8,2 25.7 4.1 12.8 8.8 20.6 0.187 ();~ 0.0005 0·0018 0:000 0.000 0:000 0.9Q(l
28 5:2 18.3 4.4 15.4 5:8 20.3 0.1,85 0,847 0.00217 0.0076 0.000 0·000 0·000 0,000

(D01HlAILYF~:i (!!l1HT..rbi Ity Deily Av (!lO1) pH'Delly Ave

D.!Iy M' Dey IIITU'~ !lay pH
1 3490 1 1.0 1 8.1
2 3373 2 1.3 2 8.4
3 3225, 3 1.3 3 7.8
4 3283 4 1.3 4 8.1
5 3418 5 1.4 5 8.1

6 3271 8 1.5 is 8.1
7 3214 7 ,1.9 7 8.1
8 3471 8 2.1 8 8.5
9 3540 9 1.9 9 8;4
10 3237 10 '1.8 ,10 8.3
11 3305 11 1.8 11 7.8
12 3853 12 ,1.6 12 7.8,
13 3524 13 1.9 13 8.2
14 3312 14 1.9 14 8.3
15 3710 15 1.8 15 8.5
16 3793 16 2.7 16 8.1
17 3225 17 2.1 17 8:1
18 3399 18 1.8 16 8.1
19 3185 19 2.3 19 8.3
20 4013 20 2.5 20 6.4
21 3127 21 2.2 21 7.9
22 3513 22 2.4 22 8.3
23 3532 23 2.1 23 8.2
24 3460 24 2.0 24 8.,1
25 3706 25 2.0' 25 6.0
26 2866 26 2.2 26 6.0
27 3881 27 1.8 27 7.8
28 3498 28 1.5 28 8.1
29 3819 29 2:3 29 7.8
30 3881 30 2:6 30 8.3
31 3528.2 31 2.8 31 8,3

T<!lat 107174

(lI!l!!) DAILY .uwS

Pay M'

1 174
2 265
3 102
4 223
5 87
6 261
7 57
8 269
9 102
10 178
11 91
12 15,1
13 185
14 98
15 148
16 174
17 132
18 102
19 23~

20 189
21 151
22 269
23 625
24 477
25 178
26 182
27 106
28 193
29 138
30 167
31 177.8
T~: 5883

O<IIfalilf002 "'Ill II'OO~

.... ~ree "",.ree
Avail8llle Available
D8ilyMex MorithlyAvg.

PhQsphatelmgIL mg/l mglL
0.443 0.000 0:000
0.137 0.000 0.000
0.148 0.000 0.000
0:356 0.000 0,000

.1
NAMEmTLI PRINC1PAL EXECU'11V& WITH THEINFORMATION IUMUTTED HEREIN: AND BABEDON MY iNaulRY QIFTHOBE LJ,( l/ll, _ 1]/ DATE

,_
IF..... NtDMDUALB l"'EDlATE\.YRYPOiIsIBLE;oR o8TAlNING THEINfORMATION. IBEU!VETN 'r I ~t- g{~0]lulMI'ffED INFORMA11ON. TRUE,ACCURATE ANDCOMPLETl. IAMAWAJlE THAT THERE ,.., C':"I.Tom McCue ARE8IONIFtCANTPENALTIES FOR8UBlllTTlNGFALlI! INFOiuMTION,INCLuDINGTHE . , , 503-243-2020
T'Il'EDOR-.oD

POBSIIIUTV OFPINEANDIMPRI8OHMENT. IEUI u.a.c. 11001 MD:D u.a.c.f 131••

'1' :ruREOFPRINCIPAL EXECUTIVE
~""'''' __ "''Y~''''''1D'10.000''''--''''''knpdMnrnInI'' FFlCP -ORAIITHOIi:IZEDAGEPri"

.....

scoEPA00029336



SUPPLEMENTAL DATA..
SUtronic Corporation Site ID 93450
7200 NW Front Avenl!e
Portland, Oregon 97210-3676

Permit Number: 101128
Jan-07 Discharge Data

Ou!fall.OOl

C,
Fluoride Phosphate C," loading Loading

BOD BOD loading 155 Ts5 a-ding Fluo~da loading Phosphate loading Ti>taIC, Total Cr Loading C," rngIl C," mg/l MontNyAvg. DallyMax
Date m~l kgIday mg/l kg/day mgll kg/day mgn kgIday mgll ~ llaityAvg. ManthlyAvg. kg kg

4 11.6, 41.23. 5.4, 19.2 6.3 22.4 0~11 0.75 0.00106' 0.0038 0.000 0.000 0.000 0:000
11 2.0 7.4 3.6 13.4 4:0 14.9 0:061 0:23 0.0005 0.0019 0.000 0:000 0:000 0.000
1,8 4.3 14.2 5:0 16.5 4:7 15.8 0.107 0.35 0.0005 0.0017 0.000 0.000 0.000 0.000
25, 4.5 14.7 5:3 H.2 5.3 17.0 0.108 0.35 0.0005 0.0016 0.000 0.000 0.00,0 0:000

503'243'02020

(901) Di'ollY'fl,OW5 (991) T~rbidity,!1ai!y,A.Vli (901)l!.lfPBIlY i'oyg

pay M3 pay NTU'a !;lay pH

1 3733 'I '2.5 1 [1

2 3362 2 --IT- 2 8.2
3 3848 3 ----::7- 3 8:4

~
4 3555 4 -#-- 4 8.3
5 3483 5 ~ 5 8'1
6 3206 6

~
8 ~.2

7 3551 7 ,....J?- 7 '8,1

8 3558 8 2.2 8 '8:0
3570 9

........;:;-
9 8:29

~10 3547 10 .....14- 10 8:0
11 '3717 1.1 ~

1<1 8.0
,12 3324 12 ~

,12 8,2

13 3339 13
~

13 8:2
14 3418 14 ~ 14 8.3
15 3316 15

~
15 8.2

,16 3150 16 ~ 16 '8.4

H 3142 17 .-M-- 17 8.3
18 ,3305, 18 ~

18, 8.2
19 3839 19

~
19 8.1

20 3127 20 ~ 20 8.,1
21 3479 21 ~

21 8.2
22 3093 22 ---¥.!-- 22 8.2

23 3362 23 ~
23 8.2

24 3203 24 ~
24 8.2

25 3240 25 -#- 25 8.0
26 3,142 26 -4- 26 8.0

27 3316 27
~

27 8.3
28 3293 28

~
26 8.3

29 3528 29
~ 29 8.3

30 3604 3D
~

3D 8.2
31 3418 31 1:0 31 8,0

To~l: 1~'

NAMeI1'm.8 ItRINCIP.u. EdCUTWE........
Tom McCue
TYPID011PRINTED

(002) I1A1LY FLOW'S

Day M3

1 167
2 250
3 212
4 242
5 204
6 772

7 254
8 1,17
9 197
10 106
11 102
12 174
13 '795
14 742
15 988
16 973
17 '1068
18 1632
19 397
2D 6530
21 4837
22 3864
23 257
24 227
25 182
26 '1'78
27 212
28 248
29 193
30 165
31 288

Tl!!11: .' 26193

Qulla l!002

Phosphate rngIl

0.308
0.062
0.082
0.082

lfall'003

C12 Free
Availlbte
Daily Mil<

mgiL

0.000
0.000
0.000
0:000

CI2 Frol
Availablo

Mont/lIyAvg.
mg/l

0.000
0.000
0.000
0.000

SCOEPA00029337



§UPPLEMENTALDATA

Siltronic Corporation Site II:> 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
Feb-07 Discharge Data

OUtfall fI 001

CtBoo Fluoride Phosphate Cr" Loeding Loeding
BOlil loading TSS TSS loading Fluoride loading Phosphate loading TotalCr TotaiCr Loeding Cr" mgIL Cr" mgIL MonthlyAvg. DeilyMex'

Dale mgIL kgIdl!Y mgIL kglday mgIL kgIday mgII kgldey mgIL kgIday DallyAvg. Morithly Alig. kg kg,.
O.~ 0.00 2:1 6.97 6.1 20,29 0.066 0:22 0.0005 0:0017 0:000 0:000 0:000 0,000

8 4.5 15,~ 4,9 17.46 6.1 21,66 0.128 0.46 0.0005 0.OOj6 0.000 0:000 0.000 0.000
15 2:0 6:,13 U' 5.21 6:7 20.37 0.107 0.33 0:0005 0.0015 0.000 0.000 0.000 0.000
22 2.0 ,7.27 2.~ 6.72 5.6 21.08 0.086 0.31 0,0005 0.0018 0.000 O.QQ!] 0.000 0.000

(~02) DJ\!!;'i fLOWS

The 001 dailyIIowdliference from originalsupplemental data
submisssion is'due to fonnula averaging 28'deys
insteadof 30 deys.

0.000
0.000

0.000

0.000

rea
Available

Morithly Avg.
mgIL

503-243-2020

0.000
0.000
0.000

0.000

,rea,
Avellable
DeilyMex

mgIL

0.081

0.096
0.175

0.092

Outfall"002

Phosphate mgIL

Note:
BOlil Febnay 1st: Outsideiabreportedcontamination of dilutionwater,
resul1lng'in highDO depletionoftha liIenkend high
(over~lmII) spike,results.Therefore, no,valid,results
ware obtained.

238.

572
204

216

223

257

170
167

208

197

140
148

129
106

114
1!i5

163

170

193

182

201

163
155

1~

129

114

159
163
5H9

1
2
3
4
5
6
7
8
9
10
11
12
13
1~

15
16
17
18
19
20
21
22
23
24
25
26
27
28

TYPEDORPRINTED

NAMEI1'JTI,;EP.RINCPAL UECUTM!!

OFFICER

(001) DAilY FLOWS (001) Turbldltyl;)li!ly Avg' (001) pH ~~gyAvg

D~y M' Day NTU's Day PH
1 3320 1 1.2 1 8,2
2 33,16 2 1.6 2 ,8.2
3 :l68O 3 1.3 3 6.2
4 '3403 4 1.3 4 8.1
5 3085 5 1.5 5 8.2
6 ,3301 6 1.8 6 6.2
7 3309 7 1.9 7 6,2
8 3562 B 1.8 8 8.2
9 2926 9 1.4 9 8.4

10 3574 10 1.2 10 &3
H ,3,437 11 1.4 1.1 8.1
12 3407 12 1.2 12 8:2
13 33.16 13 1.0 13 6.1
14 3437 14 1.1 14 8:1
15 3OE!3 15 1.4 15 8,0
16 3343 16 2.3 16 6.1
17 33n 17 0:9 17 8:1
18 3339 18 1.1 18 6:2
19 ~ 19 1.1 19 8.2
20 3384 20 1.2 20 8:3
21 3229 21 1.3 21 8.1
22 3634 22 1.1 22 7:9
23 3358 23 1.2 23 8:0
24 3339 24 1.2 24 8.1
25 3199 25 U 25 8.4
26 3487 26 1.5 26 &3
27 3663 27 1.5 27 6.2
28 3187 28 1.0 28 8,0

Total: 94190

scoEPA00029338



SUPPLEMENTAL DATA';1 _.

Siltronic Corporation Site ID 93450
7200 NW Front Avenl,le
Portland, Oregon 97210-3676

Permit Numbef: 101128
March-07 Discharge Data

OUlfalillOOl
Cr~

BOa Fluoride Phosphate Cr" loading Loading
'BOa Loading TSS TSS Loadirlg Fluoride Loading Phosphate Loading TotalCr Totaler Loading er" mg/l Cr" mgIL MorithlyAvg: aeilyMex

rJele mg/l kg/dey mg/l kglday mg/l kg/day mgll kglday mgIL kgldey aeilyAvg. MonthlyAvg. kg kg

1 2:0 7:.14 1.8 8A 8,0 2,1.4 0.108 0,39 0.0005 0.0018 0.000 0;000 9.000 0.000
8 4.7 '107.3 3.2 11.8 7.4 27.3 0:088 0:32 0.0005 0;0018 0,000 0:000 0.000 0.000

15 2.0 8.8 3;3 10:8 8.2 20,3 0;092 0:30 0.0005 0.0018 0.000 0.000 0.000 0·000
,22 2,0 7A 3,2 If;8 8,9 25.4 0:~25 0.48 0.0005 0.0018 0.000 0.000 0;000 0.000
~8 4:? 17.1 1.7 ~.2 8.2 29.9 0.1:!8 0.47 0;0005 0:0018 0.000 01000 0.000 9;000

(001) I;lAlLY'FI;OW$ (OOlJTiirbidity Daily'AVg (001),pH QliilY AV9

DaY M' !lay NTU's Day' pH
1 3570 1 1.5 1 8,0
2 3,350 2 1.5 :I 8.3
3 '3787 3 1.3 3 8;5
4 3593 4 1.0 4 8,5
5 3248 5 1.2 5 8.2
8 3555 8 1.4 8 8.2

7 3787 7 1.8 7 8.2
8 3887 ,8 1.9 8 8,2
9 3598 9 2.5 9 8.1
10 3524 10 2.4 10 8.2
11 3142 11 2.5 11 8.2
12 335'4 12 1:9, 12 8.3
13 3,119 13 1.7 13 8.2
14 3558 14 1.8 14 8.0
15 3278 15 1,9 15 8.1
16 :1i118 16 1.9 16 8.0
17 3804 1,7 2.1 17 7.9
18 351,7' 18, '1.7 18 8,0
19 3301 19 1.8 19 8,1

~O 3484 20 2.4 20 8.1
21 35~ 21 1.9, 2,1 8,2
22 3876 22 1.8, 22 ,8.1
23 ~1 23 2.2, 23 8:4
24 3403 24 2.7 24 8.3
25 3748 25 2.4 25 8.5
26 3849 26 1.6 26 8;2
27 '3517 27 1.7 27 8.2
28 3600 28 n 28 8.3
29 3358 29 2.5 29 8.2
30 3725 30 2:4 30 8.2
~1 3547 31 1,8 31 8;0

Total: 108745

NAM~ PRINCIPAL EXECUTIVE

O'F.ICER

Tom McCue
TYPED OR PRJNTID

(002) PAILY FLQW'S Qulf.11IIC!O:! lill II003
CIzFree IzFree
Available AvaHable
DailyMax MonlhlyAvg.

Day M' Phosphate mgIL mgIL mgIL

1 197 0:097 0.000 0,000
2 20,1 0;407 0;000 0.000
3 284 0:056 0,000 0.000
4 151 0.079 0;000 0.000
5 223 0:215 0.000 0.000
8 375
7 197
8 280
9 322
10 284
11 337
12 163
13 223
14 151
15 178
16 227
17 '114
18 208
19 183
20 185'
21 1-74'
22 106
23 295
24 144
25 178
26 248
27 129
28 212
29 140
30 170
31 2~2

T9lliI: 847.Q

DATE 'T_
t/u/d? , ,503024302020

scoEPA00029339



SUPPLEMENTAL DATA
.1

Siltronic Corporation Site ID 93450
7200NW Front.Avemie
Portland, Oregon 97210-3676

Permit Number: 101128
April-D7 Discharge Data

0utfalltG01

ct
BOD Fluorido I!haspholo er" L.aading laodlng

BOD laoding. TSS TSS laoding Fluorido Lalding I!hasphoto Lasdlng TatolC, Tatol C, Lasdlng C," mgIL er" mgIL ManthIyA.g. DellyMox
Dote mgIL kgIdoy mgIL kgIday mglL ~doy mgII kgIday mgll kg/day DeIIyAvg, MantlllyAvg. kg kg

5 9.6 26:14 3:6 12:5 6.0 '20:6 0.134 0.47 0.0DD5 O:ODH 0.000 O.DOD 0:000 0.000
12 7,9 26.5 3.4 1-1.4 7.2 24,2 0,169 0.63 D.OOOS 0,0017 0.000 O.DOD O.OOD O.ODO
.19 4.4 16:3 3:1 10.9 6.5 22.6 0.154 0.54 0:0005 0:0016 O:DOD O.ODO O.DOD 0,000
26 4.1 12:6 2.6 6.2 6:1 23:6 0.070 0.21 0.DDD5 0.OD15 O.DOD 0.000 O.DOD O.OOD
5 .6.7 nlo 0.0DD5 nil O,DOD O,DOD 0.000 O.OOD
19 4.6 "'ii 0.D0D5 nil

~ ~,.5 iilil D.OOOS nil

Fo, Bad & Totol C, samp.s: Tho calculatian la,

tho IaodiilgInclO!dos I.oraglng bath somples 10,thI.5th, 19th
Ind thI·26th (qullilying.lltemolo.lab).

o.DOD
O.ODO

0.000
0.000

C~Freo

Ayailable
MantIlly.Avg.

mgtL

503-243-2020

u1fsllllOO3

O.ODD
0.000

CI, Freo
AVlIililblii
DailyMox

mgll

0.067
0.122

0.064
0.094

9ulfsll.OO2

Tho 001 dolly naw dill_nco lram arig...1supplomontol'detil
sUl;lmissaion 11 due,~:formula averaging 31 days
instold al3D deys.

1 125
2 170
3 144
4 140
5 227
6 163
7 .197
8 197

9 159
10 227
H 132
12 204
13 185
14 238

15 220
16 185
17 2'l6
18 242
19 1;18
20 189
21 178
22 170
23 223
24 285
25 85
26 227
27 591
28 314
~9 136
3D 212

Dey M'

Tatol: 6152

(002).DAILYFLOWS

Tom McCue
TYPIDORPRINTED

NA~ ..ItINCIPALuecU~_0

(~~1) OAILYF!;.OWS (~01) T~rbi<!iIy ~I!y Avg. (001)iI!HP8l1y Ayg

Day M' !lOY NTU'iI Dey pH

1 3710 1 1.5 1 8.2

2 3566 2 1.4 2 8.1

3 3547 3 '1.9 3 8.3

4 '3210 4 2.4 4 8:0

5 3471 5 2.7 5 6.1

6 3666 6 2.1 6 &:2
7 3445 7 1.6 7 82
6 3422 8 2.0 8 8.3

.9 J'I.11 9 1.8 9 8:3

10 36D4 10 1.7 10 8.1

11 3475 11 1.9: ·11 8.1

12 3358 ·12 1.6 12 7.9

13 3365 13' 1.5 13 8.1

14 3343 14' 1.8 14 8.2

15 3466 15 1.8 15 82

16 3358 16 1.5 16 8.3

17 3172 1,7 1.5 17 8.2

18 3490 18 1.3 18 8.3

19 3513 19 1.4 19 8.2

20 3.373' 20 1,1 20 8.1

21 3411 21 U 21 6.4

22 3536 22 1:9 22 6.2

23 3490 23 fA 23 6:0

24 3449 24 0.7 24 7.7

25 3362 25 0,8 25 7:9
26 2934 26 0.9 26 7.9

27 3381 27 '1.0 27 7:9
28 3558 28 1.0 28 7,9

29 3161 29 0,9 29 7.9

3D 3309 3D '0,8 3D 7.8

Totill: '102559

scoEPA00029340



~,\:lPPI,.EMENTAL DATA

SUtronic Corporation Site ID 93450
7200 NW Front Avenue'
Portland, Oregon 97210-3676

Permit Number: 101128
May..o7 Discharge Data

Outfall' 001

Cr
BOD Fluoride Phosp/lltil Cr" Loading loading

BOD Loaaing TSS TSS Loading Fluoride Loading Phosphatil Loading TotillCr TDtilI Cr Loading Cr" mgIL er" mgIL MonthlyAvg. Dally'Ma.
Dato mgIL kg/dBy mg/L kQldBy m~ ~ay mgll kg/dey mgIL kQlaay DailyAvg. MonthlyAvg. kg kg

3, 2:0 '14.30 2.4 8:2 5.6 '19.2 M18 0.40 0.0005 0.0284 0.000 0.000 0.000 0:000
10 B:3 '18.1 109 6.0, 6.0 19,0 0.272 0:86 0:0005 0.0015 0.000 0.000 0.000 0:000
18 8,9 32.0 2.'1 7.5 6.8 24.4 0.095 0.34 0.0005 0,0016 0.000 0.000' ,0:000 0:000
24' 2iO' 6.7 1.9, 6.3 5.2 1'7:3 0.091 0.30 0.0005 0:0017 0:000 0.000 0.000 0,000
30 2,0 ,6.7 1.4 4.7 H 20 0.197 0.86 0:0005 0.0017 0.000 0.000 0.000 0.000
3 '&:3 nl. 0.016 nIB

10 5:~ h/i O.O~

"'"

QAT!

For Bod & TDtill'CrsamplBs: Tho calculBllon,fDr
tho loading inCludesboth samplas for,the 3rd
and 1110 10th (qualifyingallemllBiab).

0.000
0.000

0.000

0.000
'0.000

C~F....
A'allable

MonlllIyAvg.
mgIL

503-24302020

0.000

0.000

0.000
0.000

0.000

utfall' 003
C~ Froa
AVlilBbIB
DailyMax

mgIL

0.186

0.302

0.137

0.151

'0.098

PhosphaIB'mgIL

1 182
2 303
3 314
4 117
5 530
6 273'
7 ,129
8 212
9 1,ro,

10 212
11 129
12 193
13 178
14 189
15 273
16 859
H 185
18 201
19 250
20 212
21 299
22 227
23 299
24 257
25 220
26 409
27 182
28 328
29 216-
30 318
31 288

Day M'

'T",,!I: 7920

(902),QAlLYF~

TomMcCue
T:YPIDOR PRINTED

NAMIITITLE Pf':INCPAL EXI!CUTlVI!
OFI'ICEft

(9_01) DA!L'l"F!-OWS (001)'Tumidity Dal!y Avg (001),ipHID~!!y Avg

PlY M' PlY NTU's PlY ,H
1 3301' 1 0,9 f 7.8
2 3252 2 1.,1 2 8:5
3 3437 3 0.6 3 8.1
4 3456 4 0.9' ,4 8.1
5 3233 5 0.6 5 7.8
6 335<1 6 0.8 8 7.8_

7 3248' 7 0,7 '1 7.9
8 3899 Ii 0:8 8 7.8

9 3396 9 0:8, 9 7:9
10 3165 10 0.8 10 7.8'
11 3350 1,1 0.8 1,1 7:8
12 3422 12 0:8 12 7.7
13 3494 13 1.1 13 8:1-
14 3403' 14 0.9 14 7:8
'15 3483 15 0:8 15 7:8
18 -3373 16 fA 16 7:8
1-7 3494 17 1.0 17 7:8
18 3589, 18 '0.6 18 7.8
19 3403 19 0.8 19 7.8
20 3562 20 0.7 20 802
2,1 34~8 2,1 0.7 2,1 7.9
22 3838 22 0;7 22 7.6
23 3403 23 0.8 23 8.0
24 3328 24 0.7 24 7.7
25 3070 25 0.9, 25 7.8
28 3540 28 0.9 28 8.2
27 3339 27 0.6 27 8.2
28 34,15 28 0.5 28 '8.3

29 ,3335 29, 0.5 29 8.3
30 3389 30 0:6 30 7.9'

3,1 3468 31 0,·7 31 7.8

1atill: 105637

scoEPA00029341



I' l?l.lPPLEMENTAL DATA

Siltronic Corporation Site ID 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
June-07 Discharge Data

OuIfIII,' 001

C,·
BOlD TSS Fluor1ae Phosp/le\e Cr," Loading Loading

BOO Loading TSS Loading Fluor1ile lJleding Phosphate Loading TotalCr TotaI,Cr Loeding Cr·' m!Vl Ct"" mgll MonthlY Avg. IDalyMax
Elate mgIL kg/aey mglL "IJIde~ m!Vl kg/dey mgII kg/aey mglL kg/dey DailyAvg. Mantlily Avg. kg kg

7 4.3 15.57 1.9 ,6:6 6.4 22.4 0.176 0~62 0.0005 0.0026 O:OW o.OW' 0.000 0:000
14 6:5 19,6 1.9 6,3 6.9 29.3 0:156 0:51 0.0005 0:0025 0.000 0.000 0:000 0.000
21 4.5 12.9 46.5 192.6' 4.9 19.5 0.063 0.33 0.0005 0:0039, 0.000 0.000 0.000 0:000
28 2.9 10,1;1 2.4 8:6 5.6 20.9 0.,157 0.57 0.0Q05 0.0018 0.000 0.000 0.000 0:000
7 4:6 ii1~ 0·00102 nil

14 ;;.4 iilil 0.00102 nlli
21 2:0 nlli Q.Qll146 ilIl

(001) 'DAI,LY'FLc:>WS (OOl)TilrbiditY Da~y Avg (~Ol)pHl;lliily,"''!Ii (OO~ DAILYFL(')VfS ~"I"oo;IJ;Ji.IlfIII #003
Cl,FIlIlI C~FI1I8

AVlIilable AVlilabie
IJaIIyMax _Iy Avg.

Day M' ~ 1'!TU's pey pH Dey M' Phosphate mgIL mgIL mglL

1 3782 1 U 1 7:7 1 236 0.078 0.000 0.000
2 3456 2 1.2 2 7:8 2 424 0.102 0.000 0.000
3 '35,17 3 1.1 3 6J0 3 303 0.057 0.000 0.000
4 3'122 4 0.9 4 8.1 4 473 0.098 0:000 0.000
5 3521 5 0.6 5 8,2 5 174
1;1 3396 6 '0.6' 6 8:2 6 314
7 3498 7 0.5 7 8.1 7 341
8 3331 8 0.7 8 7.9 8 189
9 3880 9 0.5 9 8.0 9 337
10 3,445 10 0.5 10 8,1 10 386 0,

11 3509 11 0:5 11 8.0 11 371 For Bod& Total'C,samples: The calculationfor
12 3509 12 0.8 12 7.9 12 413 the loadIngincIudes.averag!ng,bolIi'samples for
13 3596 13 0.8 13 7:9 13 386 Ind,the 21th (qualfYing allelllll\ll,liIb).
14 3290 14 0.6 14 8.0 14 242
15 3710 15 0:5 15 8.2 15 295 The 001 dailyftowdifference,from originaisUppi
16 3471 16 0:5 16 ,8.0 18 333 submisssion is due to !annula avaragl'1ll 31
17 ,34ll8' 17 0.4 17 8.0 17 382 lilsleBdof 30 days,
18 3480 18 0.5 18 8.1 18 486,'
19 3445 19 1.0 19 8:2 19 291
20 3,191 20 1:2 20 8.3 20 439

21 3975 21 1.9 ~1 8:1 21 337
22 2938 22 0.7 22 ao 22 314
23 3797 23 0.7 23 8.0 23 397
24 3430 24 1.0 24 8.1 24 409
25 3430 25 0.7 25 8.0 25 326
26 4051 26 0.7 26 8.2 26 326
27 3471 27 0.5 27 7:9 27 314
26 3600 28 0.7 28 8:0 28 522
29 3676 29 Q7 29 8.0 29 847
30 3244 30 O.~ 30 8.1 30 420

1'otal,. 10530II Total: 1Q812
~

NAM&mTLE PRINCIPAL &XECUnVI ICERTIFYUNDER'PENALlY OF IAN·THATI HAVE PERSONALLV IXAMINED AND. FAMILIAR H/lfl ,v._ .....Y ~TE T.......
WITH THE INFORMATIoN liUBMrlTED HERE1N: AND BASED ON MY INQUIRY OF THeSE

O(2P!cJ7OPFICER
INDIVIDUALS IMMEDIATELY RESPONSIBLE FOROBTAINING THEINFORIIAi'loN;I iiU.rEve THE f--1}tJt-~~

Tom McCue SUBMITTED INFORMATION II TRUE.ACcuItATEANDCOMPt.ETE. IAMAWARETHATTHEREARE
503'243'2020SfGNIFlCANT P.EMALTtI!. FORSUBlImiNG FALSEINFORMATION. INCLUDING THEPOSBiBII.1Tv

TVP&D ORPRINTED OF FINEANDIMPRISONMENT. HE'~ uae. 11001·AND»u.s.c.1 1'1" cP-IIIeI........ SIG= PRINCIPAL EXECUTIVE
~lMJ'includellMlupIoS10.000 .........-.....n~r1"""'B""""S~, ~·~~EDAClENf

the 7th, 14th

scoEPA00029342



I~ SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, Oregon 97210-3676

Permit Number: 101128
July4l7 Discharge eata

,
Outfall," 001

c,"
BOD FluDltde Phosphate C," loaiing Loading

BOD loading TSS TSS loading loading PhosPhate Loeiing TotalC, TiIlal'C, I:o.ding Croft! mgll Cr+l mgll MonthlyAV9. OailyMax
Date mgIl kglday mgIl kglday Fluoride,mglL kgIclay mgll kglday mgll IqjIclay DaiIyAvg. MonDily AV9, kg kg

5 ~:3 14.60 1.2 4.1 6:4 21.7 M17 0.40 0:0005 0.0017 0:000, 0:000 0:000 0.000
12 6.0 19.6 1.5 4:9 7.2 23.5 0:106 0.35 0:0005 0.0016 0.000 0:000 0:000 0:000
19, 2:9 9:0 2.9 9.0 8.1 25.2 0.257' 0.60 0:0005 0.0016 0.000 0.000 0:000 0:000

,26 1.0 ,3.6 ,3;5 13.4 7:8, 29:8 0.229 0.67 0:0005 0.0019 0.000 0.000 0.000 0.000

(001) DAIlY FlOW'!! 91) TUr!>icl.ilY ~I!y, (091) pH'~11y Avg

Q~Y M' Day NlV's, Day P.H
1 '3361 1 ~ 1 8.0

~ 3246 2 ~ 2 7:8
3 3509 3 ~ 3 7.7'
4 3407 4

L ~.:
4 7.6

5 ,3396 5 5 7.7
6 ,3362 6

~
6 7.6t-#-7 3396 7 ~ 7 7.3

8 3558 8
~ 8 n

9 3630 9 I 23.2 9 7.6
,10 3,195: 10 ~ 10 H
11 3328 11 t-#- 11 7.2
12 3283 12 ~ 12 7.4
13 3521 13 r-#- 13 7.4
14 3373 14 ~ 14 7.5
,15 3172 15 ~ 15 7:5
16 3206 18 ~ 16 7:3
17 3452 17 ~ 17 7.6
18 3312 18 ~ 18 8.0
19 3,106 19 ~ 19 801
20 3297 20 ~ 20 7.7
21 3449 21 t-#- 21 7.8
22 35n 22 ~ 22 7.7
23 3649 23'

~ 23 7.7
24 3702 24 r-4?- 24 8.1
25 3543 25 ~ 25 7.8
26 3820 28 t-#- 28 7.4
27 4039 27 ~ 27 7.6,
28 3687 28 ~ 28 7.1
29 3490 29 ~ 29 7.4
30 3233 30 ~ 30 7.5
31 ~8l!2 ~1 0.8 31 7.7

Tolil: 106167

Tom McCue
TYPEDOR PIUff1WD

(002) D}\ILY fLOWS OlJlfall!'002 ulfailtlOO3
CI,;Frae C~Frae

AV8l'sble Available
OsilyMax MonDiIyAvg.

Day M' Pho.phate'mgll mgll mgll

1 511 0.219 0.000 0:000
2 295 0.147 0.000 0.000'
3 458 0:249 0:000 0.000
4 450 0.213 0.000 0.000
5 447
6 685
7' 697
8 828
9 647
10 ,598
11 700
,12 644
,13 593
14 618
15 587
16 541
17 587
18 1022
1~ 572
20 500
21 4,13
22 674
23 564
24 439
25 613
28 534
27 765
28 333
29 760
30 54,1
31 575

Towl: 16012

"TE~1g C11
T-"

503-243-2020

scoEPA00029343



• Complete items t, 2, and 3. Also complete
item 4 if Restricted Deliveryis desired. •

• "Print your name and address on the reverse
so that we can return the card to you.

II Attach this caret to the back of the mailpiec::e.
or on the front if space permits.

1. ArticleAddressed to:

Oregon DEQ
WQ-DMR Processing
811 SW 6th Ave.
Portland, Oregon 97204-1390 3. service lYpe

o CertifiedMall 0 ExpressMall
o Registered 0 ReturnReceiptfor Merchandise
o InsuredMall 0 C.O.D.

.."

4. RestrictedDelivery? (EXtra Fee) 0 Yes

2. ArtIcle, Number
(Transfer from service labeO

7003 2260 0003 1472 9857

'10259lHl2-M-1s40DomesticRetiJrn ReceiptPS Form 3811, Feb_ru_ary_2_00_4 ~~O~LIO= _

scoEPA00029344



UNITED STATES POSTAL SERVICE

1.111
First-Class Mail
Postage & FeesPaid
USPS
Permit No. G-1G

r-
I
[
I
I

• Sender: Please print your name, address, andZIP+4 in this box •

Koreen Lai,l
Siltronic Corporation
7200 NW Front Avenue
Portland,OR'97210-3676

MIS 30

, .-

scoEPA00029345



, '" ,..,.,)~,,, , ,1.1' , ~ I~;,-~i' .~.

[SENDER:'~COMPL:ETE'THIS SECTION .
, ) '_, '.l. oj ,r, ,'Y> " '1 - ~.) ~ < < > '--.. ~'. T c ~

• Complete items 1, 2, and 3~ Also complete
Item 4 if Restricted Delivery Is desired.

• Print your nameand address on the reve~

so that we can return the card to you. B._~lel\llld
• Attach this card to the back of the mailpiece,

or on the fror:lt if space permits.

1. Article Addressed to:

Dr. E'UiotZais
Water Quality Souree Control, DEQ
2020 SW 4th Ave., Suite 400
Portland, OR 97201-4987 3. ServiceType

o Certified Mall 0 ExpJ'8SS Mall
o Registered 0 Return Recelpt'for:MerChandlse

o Insured Mall 0 C.O.D.

4. RestrictedDelivery? (ExtriJ Fee) 0 Yes

, "

2. Article Number

(Transfer-fromser.vice IabeQ
7003 2260 0003 1472 9840

- - ----_.--.-~,._---.~_.-_.._,'-_._------------PS Form 3811, FebruarY'2004 Domestic Return Receipt Itr;jd,-'-o _

scoEPA00029346



UNITED STATES POSTAL SERVICE I I First-Class Mail
Postage & Fees Paid
USPS
Permit No. G-10

l-

I
I

• Sender: Please print your name, address, and ZIP+4 in this box •

KoreenLaiol .
SHtroflic Cotporatlofl
7200 NW Front Avenl:\e
- - -j- d O-R 97210-3676Port an ,

MIS 30

ii,iIii Ii' iiii Ii 11,1\1\ 11111\111\\; II iii iii III i\ I1II jilliIi I,I

scoEPA00029347



u:s:P6sU'II Sefvice-T-'.~---
- -~- -- -~~ - - ---

CERTIFIED MAIL,., RECl;IPT
(Domestic Mail D.nly; No Insurance Coverage Provided)

0" 0 0 0 "0 " , 0 0

I OFF I CiA L USE I
Postage $

CertifiedFee

Postmark s.RetumRecleptFee liIere(Endorsement Required)

Restrleted DeliveryFee 'V
(Endorsement Required)

Total Postage & Fees $ ~3g

o
3"
~

IT'

ru
r­
3"
r-'I

rn
o
o
o

o
.J]

ru
ru

rn
o Sen
o
t'- SiR;

orF

citY

Dr. Elliot Zais
Water Quality Source Control, DIEQ
2020 SW 4th Ave., Suite 400
Portland, OR 9720 I-4987

scoEPA00029348
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Form~ed.

OMSN:c.~

Approv;d UPIl'IM 1O-31-t4

~------:...----_.------ ....1l>M~;.m;i.l-F;""';''';;'';;~----------------------

Process Waste

Water Flow

BOD

TSS

3,397

15.2

154

53.6

236

.~

MA:KtMlJIC UNrni 169JV)

4,051 m3/day

, .

21.4 kg/day 4.3 6.5
"

342 15 J@

192.8 kg/day 13.7 48.5

·695 23 I
kg/day

Total Phosphate

0.02 0·:05

<0.001 0.001

03 1.0

6.5 8.9

17.4 32

0.1 0.2

10 15

0.05 0;12

<0.004 0.006

0.2 0.6

23.0: 29.3

178 365

CrTotal kg/day

<: . loIrCHT NIIO txfl.A1'tAl'fON' 0(1' ........ ",t()t"I10.".brot$ ( .,.,.-. 411f "filii ltffl\'l

(1) Chrome batches are no longer being treated on site. pH outage: 06/29/07 for 6 minutes at 5.79.
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TTO

Turbidity

pH excursions
> 60 minutes

Tom McCue
Environmental Mana er

PoRn. ~praYISd.

O.Na.~

A9~~ 10-31...

lIIA4ft 2 0# 4
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MV-3 Flow

MV-3 Total
phosphates

Tom McCue
Environmental Manager

Form Appnrvd.
QMSNu.~

AoPfO'liI1 ~r" 10-31-94

11

...c. 3 Of' 4
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Form Appraylld.
OMS No. 204Q0.0004
ApprCJ'i;lt~ 10-31-94

85

> , .... '

9:0

78.0

8.607.34

s.o
5.79

MUUMUIi

4,376

-,.,.-k~_'''"9T.......-...-·-JM_'"_.........!R7SJQ
AISCHAAOIit MOHt'l'OJttHO ltEPGIU' ilM1h

I '·4
101128 Outfall 003

lI'''''''' IILlM".

3,746

KAaofEmn.C ......H1:.rA.... PGu...t.... 0#1'.0"

Tom McCue
Environmental Manager

Outfall flow

Outfall
tern erature
Outfall pH

pH excursions
> 60 minutes

~-_._--------------­

~~~----------------
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SUPPLEMENTAL DATA

Siltronic Corporation Site 10 93450
7200 NW Front Avenue
Portland, OreQon97210~676

Pennit Number: 101128
June-07 Discharge Data

Outtal #'001 Outfall # 002 Outfall # 003

TSS Fluoride Total Cr Cr'· Cr" CIzFree
BOO Weekly Weekly Weekly Weekly Loading Loading CI:z Free Available

BOD Loading TSS Loading Loading Total Cr Loading Cr" mglL Cr" mglL Monthly Daily Max Available Dail Monthly Avg.
D.ate mgll kg mgll kg Fluoride mglL kg mglL kg lilailyAvg. Monthly Avg. Avg. kg kg Phosphate mgll Max mglL mgll

7 4.3 15,57 1.9 601;; ~o4 22.4 P,PQ05 0,0026 0.000 0·0ll0 o.ooo 0.000 0.078 0,000 0.000

1"1 6,5 19.~ 1r 9 6,~ 8,9 =19.3 O.OO~ O,Q~ 0,000 0.000 0,000 0.000 0.102 0.000 O.OQO
41 "1·5 12~9 48.~ 1!l?,8 ".!l 19,~ 0.0005 0.0039 9,09O O.OQO 0:000 0.000 0,057 0.000 O.POO
28 2·9 19,6 204 8:6 5.8 20.9 0,Og05 0,0018 0,000 0.000 O.ClOO O.ClOO 0.098 0.00l) O.OOQ

? 4,6 nfa 0...00102 nla

14 5.4 nla 0.00102 nla

21 2.0 rila 0.00148 rila
-

(0!l1) DAILY FLOWS ("01.! TurtiiilitY Daily Avg (001.!pH Daily Avg

Oily m Day NTU's Day pH

1 "Ig20 1 1.1 1 7.7

:2 38l!Q 2 1.2 2 1,!I
3 ~O 3 1.1 3 8.0

4 ~89~ 4 ·0,9 4 !I.1

5 3695 5 0.6 5 !102
6 371Q 6 .0,6 6 8.2

7 3839 7 0.5 7 8,1
8 3521 8 0.7 8 7.9

9 "1017 9 0,5 9 8,0

10 3831 10 0.5 10 8.1

11 ~ 11 O.~ 11 B.Q

12 3922 12 O.!I 12 7.9

13 3982 13 0.6 13 7.9

14 3532 14 0:6 14 ao
15 400~ 15 0.5 15 !I.~

16 3805 16 0.5 16 8.0

1.7 3850 17 004 17 !I,O

18 3926 18 0,5 18 8.1

19 3736 19 1.Q 19 8,2

20 363(l 20 1.2 20 ".3
21 4312 21 1.9 21 ".1
42 3;2.52 22 0.7 22 8,0

23 4194 23 0.7 23 !l.g

24 3839 24 1.0 24 8.1

25 3755 25 0.7 25 8~0

26 4376 26 0.7 26 8,2

27 3786 27 0.5 27 7:9

28 41;23 28 0.7 28 8.0

29 4323 29 0.7 29 e.o
30 3Ii64 30 0.6 30 8.1

31 rila 31 nla 31 nla

Total: 116120

(002) DAILY FLOWS

Day m

1 238
2 424
3 303
4 473
5 174
6 314
7 341
8 189
9 337
10 3B6
11 371
12 413
13 386
14 242
15 295
16 ~3

17 382
18 ~

19 29·1

20 439
21 337
22 314
23 397

24 4Q9
25 326
26 326
27 314
28 522
29 647
30 420
31 "'a

Total: 10812

For Bod & Total Cr samples: The calcUlation for
the loading includes averaging both samples for the 7th, 14th
and the 21th (qualifying alternate lab).
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